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PHARMACEUnCALLY ACTIVE ISOINDOUNE DERIVATIVES 

This Is a continuation-in-part of U.S. Patent Application No. 09/590.344 
filed June 8, 2000, which dalms the benefit of U.S. Provisional Patent Ap- 
plication No. 60/165,168 filed November 12, 1999, the disclosures of which 
5 are incorporated by reference in their entirety. 

The present Invention pertains to non-polypeptide isoindoline deriva- 
tives that decrease the levels of tumor necrosis factor alpha (TNFa) and 
inhibit phosphodiesterases (PDEs), particularly PDE 4 and PDE 3, and to 
the treatment of disease states mediated thereby. The compounds inhibit 

10 angiogenesis and are useful in the treatment of cancer, inflammatory, and 
autoimmune diseases. For example, compounds that selectively inhibit 
PDE 4 are useful in treating inflammation and effecting relaxation of ainivay 
smooth muscle with a minimum of unwanted side effects, e.g., cardiovascular 
or anti-platelet effects. The present invention also relates to methods of 

1 5 treatment and phamiaceufical compositions utilizing such compounds. 

Background of the Invention 

Tumor necrosis factor a, or TNFa. is a cytolcine which is released pri- 
marily by mononuclear phagocytes in response to a number Immunostimu- 
lafcrsr Wherraidministered to animals or humansrit causes inflammationr 

20 fever, cardiovascular effecte, hemontiage. coagulation, and acute phase 
responses similar to those seen during acute infections and shocic stetes. 
Excessive or unregulated TNFa production tiius has been implicated in a 
number of disease conditions. These include endotoxemia and/or toxic 
shocic syndrome {Tracey ef a/., Naft/re 330, 662-664 (1987) and Hinshaw 

25 et al, arc. Shock 30, 279-292 (1990)}; rheumatoid arthritis, Crohn's dis- 
ease, IBD. cachexia {Dezube et ai. Lancet 335 (8690), 662 (1990)} and 
Adult Respiratory Distress Syndrome where TNFa concentration in excess 
of 12,000 pg/mL have been detected In pulmonary aspirates from ARDS 
patiente {IWillar et ai. Lancet 2(8665), 712-714 (1989)}. Systemic infusion 
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of recombinant TNFa also resulted in changes typically seen in ARDS {Fer- 
rai-Balivlera et si., Arch. Surg. 124(12), 1400-1405 (1989)}. 

TNFa appears to be involved in bone resorption diseases, including ar- 
thritis. When activated, ieulcocytes will produce bone-reso^tion. an activity 

5 to which the data suggest TNFa contributes. (Bertolini 9t al, Nature 319, 
516-518 (1986) and Johnson et al, Endocrinology 124(3), 1424-1427 
(1989)}. TNFa also has been shown to stimulate bone resorption and in- 
hibit bone formation in vitro and in vivo through stimulation of osteoblast 
formation and activation combined with inhibition of osteoblast function. 

10 Although TNFa may be involved in many bone resorption diseases, includ- 
ing arthritis, a most compelling linl< with disease is the association between 
production of TNFa by tumor or host tissues and malignancy associated 
hypercalcemia {Ca/c/. 77ssae Int (US) 46(Suppl.), S3-10 (1990)}. In Graft 
versus Host Reaction, increased seaim TNFa levels have been associated 

15 with major complication following acute allogenic bone marrow transplants 
(Holler etal.. Blood. 75(4), 1011-1016 (1990)}. 

Cerebral malaria is a lethal hyperacute neurological syndrome assod- 
ated with high blood levels of TNFa and the most severe complication oc- 

curring in malaria patients.- Uevels-of semm TNFa correlated-d^ 

20 the severity of disease and the prognosis in patients with acute malaria at- 
tadcs {Grau etal.. N. Engl. J. Med. 320(24). 1586-1591 (1989)}. 

Unregulated angiogenesis is pathologic and sustains progression of 
many neoplastic and norwieoplastic diseases including solid tumor growth 
and metastasesr arthritis, some types of eye disorders, and psoriasis. See, 
25 e.g., Moses et a/., 1991, Biotecf), 9:630-634; Follcman et a/., 1995, N, Engi 
X Med,, 333.1757-1763; Auerbach et al., 1985. J. Microvasc. Res. 29:401- 
411; Folkman, 1985. Advances in Cancer Research, eds. Klein and Wein- 
house, Academic Press. New York. pp. 175-203; Patz, 1982, Am. J. Op- 
thalmoL 94:715-743; Folkman et al., 1983. Science 221:719-725; and 
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Folkman and Klagsbrun, 1987. Science 235:442-447. In addition, mainte- 
nance of the avascularlty of the comea, lens, and trabecular meshwork Is 
cructai for vision as well as to eel luiar physiology. See, e.g., reviews by 
Waltman ef a/., 1978, Am. J. OphthaL 85:704-710 and Gartner ef a/., 1978, 
5 Surv. OphthaL 22:291-312. 

Angiogenesis thus is encountered in various disease states, tumor me- 
tastasis, and abnonnal growth by endothelial cells. Pathological states 
created by unregulated angiogenesis have been grouped together as an- 
giogenic dependent or angiogenic associated diseases. Control of the an- 
1 0 giogenic processes could lead to the mitigation of these conditions. 

The components of angiogenesis relating to vascular endothelial cell 
proliferation, migration and invasion, have been found to be regulated in 
part by polypeptide growth factors. Endothelial cells exposed to a medium 
containing suitable growth factors can be induced to evol<e some or all of 

15 the angiogenic responses. Polypeptides with in \ntfo endothelial growth 
piomoting activity ncliide acidic and basic fibroblast growth factors, trans- 
fonming growth factors a and p, platelet-derived endothelial cell growth fac- 
tor, granulocyte colony-stimulating factor, intei1euldn-8, hepatoma growth 
factor, pfdliferin, vascular endothelial growth factor and placental gnwrth 

20 factor. Folkman a/., 1995, N. Engl. J. Med., 333:1757-1763. 

Inhibitory influences predominate in the naturally occurring balance be- 
tween endogenous stimulators and inhibitors of angiogenesis. Rastinejad 
&t al, 1989, Ceil 56:345-355. In those instances in which neovasculariza- 
tion occurs under normal physiological conditions, such as wound healing, 
25 organ regeneration, embryonic development, and female reproductive 
processes, angiogenesis is stringently regulated and spatially and tempo- 
rally delimited. Under conditions of pathological angiogenesis such as that 
characterizing solid tumor growth, these regulatory controls fail. 
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Macrophage-iruiuoed anglogenesis Is Known to be mediated by TNFa. 
Leibovich et al. (Natum, 329, 630-632 (1987)} showed TNFa induces in 
vivo capillary blood vessel formation In the rat cornea and the developing 
chick chorioallantoic membranes at very low doses and suggest TNFa is a 
5 candidate for inducing anglogenesis in inflammation, wound repair, and 
tumor growth. 

TNFa production also has been independently associated with cancer- 
ous conditions, particularly Induced tumors {Ching ef a/., Brit J. Cancer, 
(1955) 72, 339-343. and Koch. Progress in Medicinal Cl^emistry, 22, 166- 

10 242 (1985)}. Whether or not involved with TNFa production, anglogenesis 
is prominent In solid tumor formation and metastasis and angiogenic fac- 
tors have been found assodated with several solid tumors such as rhab- 
domyosarcomas, retinoblastoma, Ewing sarcoma, neurd>lastoma, and os- 
teosarcoma. Tumors In which anglogenesis is important include solid tu- 

15 mors, and benign tumors such as acoustic neuroma, neurofibroma, tra- 
choma and pyogenic granulomas. Independent of its action on TNFa pro- 
duction, the prevention of angiogenesis could halt the growth of these tu- 
mors and the resultant damage to the animal due to the presence of the 
tumor. Angiogene^s has been associated with blood-bom tumors such as 

20 leukemias and various acute or chronic neoplastic diseases of the bone 
marrow. In such conditions, unrestrained proliferation of white blood cells 
occurs, usually accompanied by anemia, impaired blood clotting, and 
enlargement of the lymph nodes, liver, and spleen. 

Angiogenesis also is involved in tumor metastasis. Thus angiogenesis 
25 stimulation occurs in vascularization of the tumor, allowing tumor cells to 
enter the Wood stream and circulate throughout the body. After fhe tumor 
cells have left the primary site, and have settled into the secondary, metas- 
tasis site, angiogenesis must occur before the new tumor can grow and ex- 
pand. 
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All of the various cell types of the body can be transformed into benign 
or malignant tumor cells. The most frequent tumor site is lung, fotiowed by 
colorectal, breast, prostate, bladder, pancreas, and then ovary. Other 
prevalent types of cancer Include leukemia, central nervous system can- 
5 cers, induding brain cancer, melanoma, lymphoma, erythroleukemia, uter- 
ine cancer, and head and neck cancer. 

TNFa also plays a role in the area of chronic pulmonary inflammatory 
diseases. The deposition of silica particles leads to silicosis, a disease of 
progressive respiratory feilure caused by a fibrotic reaction. Antibody to 

10 TNFa completely blocked the silica-induced lung fibrosis in mice {Pignet et 
a/.. Nature, 344:245-247 (1990)}, High levels of TNFa productton (in the 
senjm and in isolated macrophages) have been demonstrated in animal 
models of silica and asbestos induced fibrosis {Bissonnette ot aL Inflam- 
mation 13(3), 329-339 (1989)}. Alveolar macrophages from pulmonary 

15 sarcoidosis patients have also been found to spontaneously release mas- 
sive quantities of TNFa as compared with macrophages from normal do- 
nors {Baughman a/., J. Lab. Oin. Med. 115(1), 36-42 (1990)}. 

TNFa is also Implicated in the inflammatory response which follows 
reperfusion, called reperfusion injury, and is a major cause of-tissue dam- 

20 age after foss of blood ftow {Vedder ef a/., PAWS 87, 2643-2646 (1990)}, 
TNFa also alters the properties of endothelial cells and has various pro- 
coagulant activities, such as producing an increase in tissue factor pro- 
coagulant activity and suppression of the anticoagulant protein C pathway 
as well as down-regulating the expression of ttirombomodulin {Sherry ef ai, 

25 J. Cell Biol. 107, 1269-1277 (1988)}, TNFa has pro-inflammatory activities 
which together with its early production (during the initial stage of an in- 
flammatory event) make it a likely mediator of tissue injury in several impor- 
tant disorders including but not limited to, myocardial infarction, stroke and 
circulatory shock. Of specific importance may be TNFa-induced expres- 
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sion of adhesion molecules, such as intercellular adhesion molecule 
(ICAM) or endothelial leukocyte adhesion molecule (ELAM) on endothelial 
cells {Munro etaL.Am.JPath. 135(1). 121-132 (1989)}. 

TNFa blockage with monoclonal antl-TNFa anfiix)dies has been shown 
5 to be benefidal in rheumatoid arthritis {Elltot et al, Int J. Pharmac. 1995 
17(2), 141-145} and Crohn's disease {von Dullemen et al. Gastroenterol- 
ogy. 1995 ^om. 'i29''l35) 

Moreover, it now is known that TNFa is a potent activator of retrovirus 
replication including activation of HIV-1. {Duh et aL, Proc. Nat Acad Sci. 

10 86, 5974-5978 (1989); Poll etaL. Proc. Nat Acad. ScL 87, 782-785 (1990): 
Monto et al, Blood 79. 2670 (1990); CkMJse et at, J. Immunol 142. 431- 
438 (1989); Poll ef al. AIDS Res. Hum. Retrovims, 191*197 (1992)}. AIDS 
results from the infectton of T lymphocytes with Human Immunodeficiency 
Vims (HIV). At least three types or strains of HIV have been identified; /.e., 

15 HIV-1, HfV-2 and HIV.3. As a consequence of HIV infecfion, T-cell medi- 
ated immunity is impaired and infected individuals manifest severe oppor- 
tunistic infections and/or unusual neoplasms. HIV entry into the T lym- 
phocyte requires T lymphocyte activation. Other ^nruses, sudi as HIV-1, 
HIV-2 infect T lymphocytes after T cell activation and such vims.protein ex- 

20 presston and/or replication is mediated or mainteined by such T cell acQva- 
tion. Once an activated T lymphocyte Is infected with HIV, the T lympho- 
cyte must continue to be mainteined In an activated stete to pemnit HIV 
gene expression and/or HIV replication. Cytokines, specifically TNFa, are 
implicated in acti>^ted T-cell mediated HIV protein expression and/or vims 

25 replication by playing a role in malnteining T lymphocyte activation. There- 
fere, interference with cytokine activity such as by prevention or inhibition of 
cytokine production, notebly TNFa, In an HIV-infected individual assists in 
limiting the maintenance of T lymphocyte caused by HiV infection. 
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Monocytes, macrophages, and related cells, such as kupffer and glial 
cells, also have been implicated in maintenance of the HIV InfecGon. 
These cells, like T cells, are targets for viral repiicatton and the level of viral 
replication is dependent upon the activation state of the cells. {Rosenberg 

5 ef a/., The Immunopathogene&s of HIV InfBcUon, Advances in Immunology. 
57 (1989)}. Cytokines, such as TNFo, have been shown to activate HIV 
replication in monocytes and/or macrophages {Poll ef aL, Proc. Nail Acad. 
ScL 87. 782-784 (1990)); therefore, prevention or inhibition of cytokine 
production or activity aids in limiting HIV progression for T cells. Additfonal 

10 studies have identified TNFa as a common foctor in the acQvatton of HIV in 
vitro and has provided a dear mechanism of acHon via a nuclear regulatory 
protein found in the cytoplasm of cells (Osbom, ef a/., PNAS 86 2336- 
2340). This evidence suggests that a reduction of TNFa synthesis may 
have an antiviral effect in HIV infections, by redudng the transcription and 

15 thus virus production. 

AIDS viral replicatton of latent HIV in T cell and macrophage lines can 
be induced by TNFa (Folks ef al., PNAS 86, 2365-2368 (1989)}. A molecu- 
lar mechanism for the virus indudng activity Is suggested by TNFa's ability 
to activate a gene regulatory protein (NFkB) found in the cytoplasm of cells, 

20 which promotes HIV replication through binding to a viral regulatory gene 
sequence (LTR) (Osbom ef a/., PNAS 86. 2336-2340 (1989)}. TNFa in 
AIDS associated cachexia is suggested by elevated serum TNFa and high 
levels of spontaneous TNFa production In periphenal blood monocytes from 
patients {Wright ef a/., J. Immunol. 141(1). 99-104 (1988)}. TNFa has been 

25 implicated in various rotes with other viral infections, such as ttie cytomega- 
lla virus (CMV). influenza vims, adenovirus, and ttie herpes family of vi- 
ruses for similar reasons as fliose noted. 

The nuclear factor kB (NFkB) Is a pleiotropic transcriptional activator 
(Lenardo. at aL, Call 1989, 58, 227-29). NFkB has been Implicated as a 
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transcriptional activator In a variety of disease and infiammatory states and 
is thought to regulate cytokine levels including but not limited to TNFa and 
also to be an activator of HIV transcription (Dbaibo. et al, J fitof. Chem. 
1993, 17762-66; Duh ef al.. Pmc. Natl. Acad. SgL 1989, 86. 5974-78; 

5 Bachelerie at al., Natun 1991 , 350, 709-12; Boswas at al., J Acquired Im- 
mune Danciancy Syndrome 1993. 6, 778-786; Suzuki at al.. Blochem. And 
Biophya. Res. Comm. 1993. 193. 277-83; Suzuki et al., Blochem. And Sto- 
phys. Res. Comm. 1992. 189, 1709-15; Suzuki et al., Blochem. Moi. Bio. 
Int 1993. 31(4), 693-700; Shakhov etal., Pmc. NaV. Acad. Scl. USA 1990, 

10 171. 35-47; and Staai et al.. Pmc. Natl. Acad. Sd. USA 1990, 87. 9943- 
47). Thus, inhibition of NFkB binding can regulate tianscriptton of cytokine 
gene(s) and through Oils modulation and other mechanisms be useful in 
the inhibition of a multitude of disease states. The compounds described 
herein can inhibit the action of NFkB in the nucleus and thus are useful in 

15 tt^ treatment of a variety of diseases including but not limited to rheuma- 
toid arthritis, rheumatoid spondylitis, osteoarihritis, other arthritic conditions, 
cancer, septic shock, sepsis, endotoxic shock, graft versus host dUsease, 
wasting. Crohn's disease, inflammatory bowel disease, ulcerative colitis, 
multiple sclerosis, systemic lupus erythrematosis. ENL in tepnssy. HIV, 

20 AIDS, and opportunistic infections in AIDS. TNFa and NFkB levels are in-' 
fluenced by a reciprocal feedback loop. As noted above, the compounds of 
the present Invention affect the levels of both TNFa and NFkB. 

Many cellular functions are mediated by levels of adenosine S'.S'-cydic 
monophosphate (cAMP). Such cellular functions can contrttjute to inflam- 
25 matory condittons and diseases including asthma, inflammation, and other 
conditions (Lowe and Cheng, Dmgs of the Futum. 17(9), 799-807. 1992). 
It has been shown that the elevation of cAMP in inflammatory leukoc^s 
inhibits their activation and the subsequent release of inflammatory medla- 
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tors, including TNFa and NFkB. Increased levels of cAMP also leads to 
the relaxation of ainvay smooth musde. 

The primary cellular mechanism for the Inactivation of cAMP is the break- 
down of cAMP by a feimlly of isoenzymes referred to as cyclic nucleotide 

5 phosphodiesterases (PDE) (Beavo and Reitsnyder» Trends in Pharm., 11, 
150-155. 1990). There are seven known members of the family of PDEs. It 
is recognized, for example, that the inhibitk>n of PDE type IV is particularly 
effective in both the inhibition of inflammatory mediator release and the re- 
laxation of ainft^ay smooth muscle (Verghese, et ah, Journal of Pharmacology 

10 and Experinnental Therapeutics, 272(3), 1313-1320, 1995). Thus, com- 
pounds that inhibit PDE IV specifically. wouW exhibit the desirable inhibition 
of Inflammation and relaxation of alnft^ay smooth muscle with a minimum of 
unwanted side effects, such as cardiovascular or anti-platelet effects. Cur- 
rentiy used PDE IV inhibitors lack the selective acfion at acceptable therapeu- 

15 tic doses. The compounds of the present invention are useful in the inhibition 
of phosphodiesterases, particulariy PDE III and PDE IV, and In the treatment 
of disease states mediated tiiereby. 

Decreasing TNFa levels, increa^ng cAMP levels, and inhibiting PDE IV 
thus constitute valuable therapeutic strategies for the treatment of many- 

20 inflammatory, infectious, immunological or malignant diseases. These in- 
clude but are not restricted to septic shock, sepsis, endotoxic shock, 
hemodynamic shock and sepsis syndrome, post ischemic reperfusion in- 
jury, malaria, mycobacterial infection, meningitis, psoriasis, congestive 
heart feilure, flbix)tic disease, cadteMa, graft rejecticxi,. cancer, autoimmune 

25 disease, opportunistic infections in AIDS, rtieumatoid arthritis, rheumatoid 
spondylitis, osteoarthritis, other arthritic conditions, Crohn's disease, ul- 
cerative colitis, multiple sclerosis, systemic lupus erythrematosis, ENL in 
leprosy, radiation damage, and hyperoxic alveolar injury. 
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DBtalled Description 
The present invention pertains to compounds of Formula I in which the 
carbon atom designated * constitutes a center of chiratity: 




5 In Formula I, each of and R^, independently of the other, is alkyl of 1 
to 4 carbon atoms, alkoxy of 1 to 4 cartwn atoms, cyano, cydoalkoxy of 3 
to 18 carbon atoms, cycloalkyi of 3 to 18 carbon atoms, or cydoalkylmeth- 
oxy in which cycloalkyi has from 3 to 18 carbon atoms, one of X and X* is 
=C=0 or =S02 and the other of X and X' is a divalent group selected from 

10 =C=0. =CH2, =S02 or =CH2C^O, 
n has a value of 1, 2, or 3; 

is -SCVY. -COZ, -CN , or hydroxyalkyi of 1 to 6 carbon atoms In which 

Y Is alkyl of 1 to 6 carbon atoms, phenyl, or benzyl, 

Z is -NR®"R^, alkyl of 1 to 6 carbon atoms, phenyl, or benzyl, 

15 R^' is hydrogen, alkyl of 1 to 4 carbon atoms, cycloalkyi of 3 to 18 

carbon atoms; phenyl, benzyl, or alkanoyi of 2 to 5 carbon atoms, 
each of which is unsubstltuted or substituted with halo, amino, or 
alkylamino of 1 to 4 carbon atoms, and 

R^ is hydrogen or alkyl of 1 to 4 carbon atoms, 
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and R', when taken together, are -NH-CH2-R*-, -NH-CO-R*- or - 
N=CH.R*^- in which -R*- is -CHr, -O-. -I^H-, -CH=CH., -CH=N', or -N^CH.. 

Alternatively, when talcen Independently of each other, one of and R^ 
is hydrogen and the other of R"* and R^ is imidazolyl, pyrolyl; oxadiazolyt. 
5 triazoiyi, or 

R^ 
R^^ 



in which 

zisOor 1, 

R^ when tal<en Independently of R^ is hydrogen; all^l of 1 to 4 car- 
lo ton atoms,cycloalkyl of 3 to 18 carbon atoms, alkanoyi of 2 to 5 
carbon atoms, or cycloalkano^ of 2 to 6 carbon atoms, each of 
which Is unsubstituted or substituted with halo, amino, monoal- 
kylamino or dialkylamino in which each alkyi group contains 1 to 4 
carton atoms; phenyl; benzyl; benzoyl; alkoxycarbonyl of 2 to 5 
15 carbon atoms; N-morpholinocart>onyl; carbamoyl; alkoxyalkylcar- 
bonyl of 2 to 5 carbon atoms; N-substltuted carbamoyl In which the 
substituent is alkyI of 1 to 4 carbon atoms, cydoalkyl of 3 to 18 
carbon atoms, or alkanoyi of 2 to 5 carbon atoms, each of which is 
unsubstituted or substituted with halo, amino, monoalkylamino or 
20 dialkylamino In which each alkyI group contains 1 to 4 carbon at- 
oms; phenyl; benzyl; or methylsulfbnyl; and 

R^ is hydrogen, alkyI of 1 to 4 carbon atoms, or methylsufonyl, or alk- 
oxyaikylcarbonyl of 2 to 5 carbon atoms. 

Prerrably z is not 0 when (/) R^ is -SQrY-COZ, or -CN and (A) R"* or R^ is 
25 hydrogen. 
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When taken together, and can be ^H=CH-CH=CH-, -CH=CH- 
NsCH-, or alkylidene of 1 or 2 cart>on atoms substituted by amino, al- 
kylamino, or dialkylamino in which each aikyi group has from 1 to 4 carbon 
atoms. 

5 In addition, one of R^ and R^ is: 

,\-(C,H2z^ 
R^^ 



in v^ich each of R^ R^, and z is as just define and the other of R^ and 
R^is: 

R^^ 



10 in which z' is 0 or 1; R^ has the same meaning as, but is selected inde- 
pendently of, R®; and R^ has the same meaning as, but is selected inde- 
pendently of, R^, 

The present invention also pertains to the add addition salts of these 
isoindoiine derivatives v\rtii^ are susceptible of protonation. Such salts in- 
1 5 dude those derived from organic and inorganic adds such as. without limi- 
tation, hydrochloric add, hydrobromic add, phosphoric add, sulfuric add, 
methanesuifbnic add, acetic add, tartaric add, lactic add, sucdnic acid, 
dtric add, malic acid, maleic add, sorbic add, aconitic acid, salicylic add, 
phthalic add, embonic add, enanthic add, and the like. 

20 The compounds prefen^bly are administered as a substantially chlrally 
pure isomer. (S)- or (R)-, but can also be dministered as a mixture of the 
(SHsomer and the {R)-lsomer. 
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The compounds can be prepared through a number of methods. Often 
it is advantageous to utilized protected groups Including but not limited to 
funcHonai groups convertible to the desired group. For example, the reac- 
tions described herein can be performed with intermediates in which either 

5 or both of and are nitro groups with the nitre group(s) then being 
cataiyGcally reduced (hydrogenated) to an amine or diamine, as the case 
may be. Similarly, one can employ an intermediate In which either or both 
of and R^ is a cyano group and the final compound can then be reduced 
to yield the corriesponding aminomethyl compound. Likewise, the carfoonyi 

10 comprised by R^ can be processed in the form of a secondary alcohol 
which is hereafter is oxidized to the carbonyl compound, utilizing for ex- 
ample pyridinium chlorochromate. 

Protecting groups utilized herein denote groups which generally are not 
found in the final therapeutic compounds but which are intentionally intro- 

15 duced at some stage of the synthesis in order to protect groups v\rtiich oth- 
enA^ise might be altered in the course of chemical manipulations. Such pro- 
tecting groups are removed or converted to the desired group at a later 
stage of the synthesis and compounds bearing such protecting groups thus 
are of importance, primarily, as chemical, intermediates (although some de- 

20 rivatives also exhibit biological activity). Accordingly the precise structure 
of the protecting group is not critical. Numerous reactions for the formation 
and removal of such protecting groups are described in a number of stan- 
dard works including, for example, "Protective Groups in Organic Chemis- 
try". Plenum Press, London and New York, 1973; Greene, Th. W. "Protec- 

25 tive Groups In Organic Synthesis", Wiley, New York, 1981; The Peptides", 
VoL I, Schroder and Lubke, Academic Press, London and New York, 1965; 
"Methoden der organischen Chemie", Houben-Weyl, 4th Edition, Vol.15/1. 
Georg Thieme Veriag, Stuttgart 1974, the disclosures of which are incorpo- 
rated herein by reference. 
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An amino group thus can be protected as an amide utilizing an acyl 
group which is selectively removable under mild conditions, espedally for- 
myl, a lower alkano^ group which is branched in 1- or a position to the 
carbonyl group, particularly tertiary alkanoyl such as pivaloyl, or a lower al- 
5 Icanoyl group which Is substituted in the position a to the carbonyl group, as 
for example trifluoroacetyl* 

Should a carboxy group require protection, it can be converted to an es- 
ter which is selectively removable under sufficiently miid conditions not to 
dismpt the desired stmcture of the molecule, espedally a lower all<yl ester 

10 of 1 to 12 carbon atoms such as methyl or ethyl and particularly one which 
is branched at the 1- or a position such as t-butyl; and such lower allcyl es* 
ter substituted in the V or 2-position witfi (0 lower alkoxy. such as for ex- 
ample, methoxymethyl, l-metiioxyethyl. and ethoxymethyl. (w) lower alkyl- 
thio. such as for example methylthiometh^ and 1-ethylthioethyl; (///) halo- 

15 gen. such as 2.2,2-tridiioroethyl. 2-bromoethyl. and 2-lodoethoxycarbonyl; 
(fV) one or two phenyl groups each of which can be unsubstituted or mono-, 
di- or tri-substituted with, Ibr example lower alkyi such as tert.-bufyl, lower 
aikoxy such as mettK)xy, hydroxy, halo such as chloro. and nitro. such as 
for example, benzyl, 4-nitrobenzyl, diphenylmethyl, di-(4-methoxyphenyl> 

20 methyl; or (v) aroyi, such as phenacyL A carboxy group also can be pro- 
tected in the fonm of an organic silyl group such as trimethylsilylethyl or tri- 
lower alkylsilyl, as for example tri-methylsiiyloxycarbonyl. 

Many, but not all, of the compounds described herein proceed through 
compounds in which either or both of R"* and are amino or a protected 
25 amino group. The amino group is then further processed as hereinafter 
described. One can also employ a starting material in which R* and/or R® 
is an amide; 0.g.,4-acetamidophthaiic acid or 2-chloroacetamide. The 
product of the latter reaction then can be allowed to react with sodium 
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azide followed by triphenylphosphine to yield a 2-amlrio-N-substltuted 
acetamlde. 

In one embodiment, an anhydride or lactone is allowed to react with an 
a,3,4-trisubstituted benzylamine: 




5 In the above, at least one of X and X' is =C=0. One also can employ 
the diacid, e.g., an R^* R^ disubstltuted phthallic acid, and remove the water 
fomned. Activated derivative thereof also can be employed. 

The compounds in which X Is -CH2 can be prepared from the same 
trisubstituted benzylamine and a fonnyl or bromomethyl benzoate deriva- 
10 tive: 




Analogously, an R^,R^ benzene ortho dialdehyde can be allowed to re- 
act with the above a.3,4-trisubstituted benzylamine in the form of the am- 
monium chloride salt 

The foregoing reacHons also can be perfonmed with compound in which 
15 R* and R* fonn a heterocylic ring. For example, using furanoI3,4- 
h]quinoline-1,3-dione in place of phthallic acid anhydride, the conrespond- 
ing 2-substituted pyaolino[3,4-hlquinoline-1,3-dione is obtained. 
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When in fomrtula I R* and are both amino, the compound can be fur- . 
ther reacted. Using dimethylfbrmamide dimethyl acetal, for example, yields 
a pynolino[3,4-elbenzimidazole; Le., R* and R® together are -N=CH-NH-. 
The corresponding hydropyrrolino[3»4-e]benzlm]ddzole can be obtained 
5 from the diamine and triphosgene whereas if one instead employs the dia- 
mine and glyoxal, the product is the conesponding 3-pyrrolinol3.4- 
flquinoxaline. 

In the case of only one of R"* and R* in fomnula I being amine, the same 
can be reacted with an appropriate acid halide or anhydride to yield the cor- 
10 responding amide. The same reaction can be conducted using chlorofor- 
mate to yield the methoxycarboxamide derivative. 

If the amide is formed from the amine and chloroacetyi chloride, /.a, 
producing a chloroaoetamide derivative, this can be MIowed by treatment 
with ammonia or a primary or secondary amine to yield the corresponding 
15 aminoacetamide; e.g., treatment with dimethylamine produces the corre- 
sponding dimethylaminoacetemide. A compound in which either or both of 
R^ and R^ is amino also can be subjected to reductive fbrmylation to fonn 
ttie corresponding N.l^-dimethylamino compound. 

A compound in which either or both of R* and R^ is amino also can be 
20 reacted with dimethylformamide dimethyl acetal to yield the corresponding 
1 -aza-Z-Cdimethylaminoyvinyl compound. 

Compounds in which one of R* and R® is a heterocyclic group can be 
prepared in number of ways. An isoindoHne 4- or 5-carboxylic acid can be 
reacted with carbonyidiimidazole fbllowed by acetic hydrazide to yield the 
25 con^esponding 4-(5-melhyl-1,3,4-oxadiazol-2-yl)isoindollne or 5-(5-methyl- 
1,3,4-oxadiazol-2-yl)isoindoline. Alternatively, a mono amine and 2,5- 
dimethoxytetrahydrofuran are allowed to react to yield 4- or 5- 
pyrrolylisoindoline. Similarly a 4-aminomethyl or 5-aminomethyl (prepared 
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as described above) and dimethoxytetrahydrofuran are allowed to react to 
yield the corresponding pyrrolylmethyl compound. 

A first preferred subgroup are those compounds of Formula i in which 
and together are -NH-CHrR^ -NH-CO-R*- or -N=CH-R®- in which - 
5 R^- is -CHr, -CH=CH-, .CH=N-. or .N=CH-. It will be appreci- 

ated that each of the chains that is not symmetrical can be aranged in ei- 
ther of two orientations, each of which is within the scope of this invention. 

A second preferred subgroup are those compounds of Fonmula I in 
which one of R* and R^ is hydrogen and the other of R* and R* is Imlda- 
1 0 zoiyi, oxadiazolyl, pymolyt, or triazolyl. 

A third preferred subgroup are those compounds of Fonfnula I in which 
one of R^ and R^ Is: 

^^N— (C2H22) 

R^^ 



in which z is 0 or 1; R® when talcen independently of R^ is hydrogen, al- 
15 Icyl of 1 to_4 carbon atorns, haloalkyi of 1 to 4 carbon atoms, cycloalkyi of 3 
to 18 carbon atoms; phenyl, benzyl, alkanoyi of 2 to 5 carbon atoms, 
haloalkanoyi of 2 to 5 carbon atoms, aminoalkanoyi of 2 to 5 carbon atoms, 
N-alkylaminoalkanoyI of 2 to 5 cartoon atoms, benzoyl* alkoxycarbonyl of 2 
to 5 carbon atoms, N-morphoHnocarbonyl, carbamoyl, and N-substituted 
20 carbamoyl in whidi the substituent is aikyl of 1 to 4 carbon atoms, haloalkyi 
of 1 to 4 carbon atoms, cycloalkyi of 3 to 18 carbon atoms; aminoalkanoyi 
of 2 to 5 carbon atoms, N-alkylaminoalkanoyI of 2 to 5 carbon atoms, 
phenyl, benzyl, or methylsulfonyl; and R^ is hydrogen or alkyi of 1 to 4 car- 
bon atoms, or R^ and R^ taken together are -CH=CI+CH=CH., -CH^CH- 
25 N=CH-, or alkylidene of 1 or 2 cariwn atoms substituted by amino, al- 
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kylaminot or dialkylamino in whi(^ each alkyi group has from 1 to 4 carbon 
atoms. 

Within this third preferred sut>group, a first further preferred sul)group 
are compounds in which is hydrogen, alkyI of 1 to 4 carbon atoms, 
5 haloalkyl of 1 to 4 carbon atoms, cycloalkyi of 3 to 18 carbon atoms; 
phenyl, or benzyl. A second further prefen-ed subgroup are compounds in 
which is alkanoyi of 2 to 5 carbon atoms, haloalkanoyi of 2 to 5 carbon 
atoms, aminoalkanoyi of 2 to 5 carbon atoms, benzoyl, alkoxycarbonyl of 2 
to 5 carbon atoms, N-morpholinocarbonyl, caitamoyi, and N-substituted 
10 carbamoyl In which the substituent is methyl, ethyl, or frifluoromethyl: and 
is hydrogen. 

A fourth prefenred subgroup are those compounds of Fomnula I in which 
one of R* and R' Is: 

R^^ 



1 5 and the other of R^ and R^ is 



R^' 



in which each of z and z* Independently is 0 or 1 ; R^ has the meaning given 
above, R^ has the same meaning as, but is selected independently of, R®; 
R^ has the meaning given above, and R^' has the same meaning as, but is 
20 selected independently of, R^. 

Within this fourth prefenred subgroup, a first further preferred subgroup 
are compounds In which ea<*i of R* and R^, independently of the other, is 
hydrogen, alkyI of 1 to 4 carbon atoms, haloalkyl of 1 to 4 carbon atoms, 
cycloalkyi of 3 to 18 carbon atoms; phenyl, or benzyl. A second further 
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preferred subgroup are compounds in which each of and R^'. independ- 
enUy of the other, is allcanoyt of 2 to 5 carbon atoms, haloalkanoyi of 2 to 5 
carbon atoms, aminoalkanoyl of 2 to 5 carbon atoms, benzoyl, all^oxycar- 
bonyl of 2 to 5 carbon atoms, N-morpholinocarbonyl, carbamoyl, and N- 
5 substituted carbamoyl in which the substituent is methyl, ethyl, or trifluoro- 
methyl; and each of R^ and R^ is hydrogen. 

A third further prefenred subgroup are compounds in which one of R® 
and R^' is alkanoyi of 2 to 5 carton atoms, haloalkanoyi of 2 to 5 carbon at* 
cms, aminoalkanoyl of 2 to 5 carbon atoms, benzoyl, alkoxycarbonyl of 2 to 
10 5 carbon atoms, N-morpholinocarbonyl, carbamoyl, and N-substituted car- 
bamoyl in which the substituent is methyl, ethyl, or trifluoromethyl; and the 
other of R^ and R^* is hydrogen, alky! of 1 to 4 carbon atoms, haloalkyl of 1 
to 4 carbon atoms, cycloalkyi of 3 to 18 carbon atoms; phenyl, or benzyl; 
and each of R^ and R^ is hydrogen. 

15 ' Additional preferred subgroups for all of the above ^jare compounds In 
which one of X and Is =C=0, and the other is =C=0, =CH2, or =SQ2. and 
compounds in which each of R^ and R^, independently of the other, Is 
methyl, ettiyl, n-propyl. f-propyl, methoxy, ethoxy, f^p^opoxy, Apropoxy, 
— - cyclopentoxy, cydohexoxy, cydoheptoxyf-cydopentyl, cydohexyl.-cyclo- 

20 heptyl, or cydopropylmethoxy. 

The compounds possess a center of chirality and thus can exist as opti- 
cal Isomers. Both the chiraily pure (R)- and (SHsomers as well as mixtures 
(induding but not limited to racemic mixtures) of these isomers, as well as 
diastereomers when there are two chiral centers, are within the scope of 
25 the present invention. IWixtures can be used as such or can be separated 
into their Individual isomers mechanically as by chromatography using a 
chiral absorbent. Altematively, the individual isomers can be prepared in 
chiral form or separated chemically from a mixture by fomiing salts vwth a 
chiral add, or have such as the individual enantiomers of 10- 
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camphorsulfonic add, camphoric acid, bromocamphoric acid, methoxyaoe- 
tic add, tartaric add, diacetyltartaric add, malic add, pyrroiidone-5- 
cart)Oxylic add, and the like, and then freeing one or both of the resolved 
bases, optionally repeating the process, so as obtain either or both sub- 
5 stantially free of the other, Le., in a fbmi having an optical purity of >95%. 

Inhibition of PDE III, PDE IV, TNFa and NFkB by these compounds can 
be conveniently assayed using methods known in the art, ag., enzyme im- 
munoassay, radioimmunoassay, immunoeiectrophoresis, affinity labeling, 
etc., of which the following are typical. 

10 PBMC from nomnal donors are obtained by Rcoll-Hypaque density cen- 
trifugatfon. Cells are cultured in RPM\ supplemented mth 10% AB+ semm. 
2mM L-glutamine, 100 U/mL penidilin and 100 mg/mL streptomydn. 

The test compounds are dissolved in dimethylsuifoxlde (Sigma Chemical), 
further dilutions are done in supplemented RPMI. The final dimethyisulfbxide 
15 concentration in the presence or absence of drug in the PBMC suspensions 
is 0.25 wt %. The test compounds are assayed at half-log dilutions starting at 
50 mg/mL. The test compounds are added to PBMC (10^ cells/mL) In 96 
wells plates one hour before the addition of LPS. 

PBMC (10^ cells/mL) in the presence or absence of test compound are 
20 stimulated by treatment with 1 mg/mL of LPS from Salmonella minnesota 
R595 (Ust Biological Labs, Campbell, CA). Cells are then incubated at 37*C 
for 18-20 hours. Supematants areharvested and assayed immediately for 
TNFa levels or kept frozen at -70X (for not more than 4 days) until assayed. 

The concentration of TNFa in the supernatant is determined by human 
25 TNFa ELISA kits (ENDOGEN. Boston. MA) according to the manufacturer's 
directions. 

Phosphodiesterase can be detemr^ined in conventional models. For ex- 
ample, using the method of Hill and Mitchell, U937 cells of the human 
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promonocytic cell line are grown to 1x10^ oells /mL and collected by oen- 
trifugation. A cell pellet of 1x10^ cells is washed in phosphate buffered sa- 
line and then frozen at -70^C Ibr later purificatim or immediately iysed in 
cold homogenization buffer (20mM Tiis-HCI, pH 7.1, 3 mM 2- 

5 mercaptoethanol» 1- mM magnesium chloridep 0.1 mM ethylene glycoUbis- 
(13-amlnoethyl ether)-N,N.N\N'-tetraaoetlc add (EGTA), 1 ^M phenyl- 
methylsuHbnyl fluoride (PMSF), and 1 iig/mL leupeptin). Cells are ho- 
mogenized mth 20 strokes in a Dounce homogenizer and supematant con* 
taining the cytosolic fraction are obtained by centrifugation. The super- 

10 natant then is loaded onto a Sephacryl S-2G0 column equilibrated in ho- 
mogenization buffer. Phosphodiesterase is eluted in homogenization buffer 
at a rate of approximately 0.5 mL/min and fractions are assayed for phos- 
phodiesterase activity -/+ rolipram. Fractions containing phosphodiester- 
ase activity (rolipram sensitive) are pooled and aliquoted for later use. 

15 The phosphodiesterase assay is carried out in a total volume of 100 ^1 
containing various concentration of test compounds. 50mM Tris-HCI. pH 
7.5. 5 mM magnesium chloride, and 1 \}M cAMP of which 1% was 
cAMP. Reactions are incubated at 30^C for 30 minutes and terminated by 
boiling for 2. minutes. The amount of phosphodiesterase IV containing ex- 

20 tract used for these experiments is predetermined such that reactions are 
within the linear range and consumed less than 15% of the total substrate. 
Following termination of reaction, samples are chilled at 4°C and then 
treated with lOyil 10 mg/mL snake venom for 15 min at SO^C. Unused sub- 
strate then is removed by adding 200^1 of a quaternary ammonium ion ex- 

25 change resin (AG1-X8, BioRad) for 15 minutes. Samples then are spun at 
3000 rpm, 5 min and 50 \Ji of the aqueous phase are taken for counting. 
Each data point is carried out in duplicate and activity is expressed as per- 
centage of contaPOi. The iCso of ttie compound then Is determined from dose 
response curves of a minimum of three independent experiments. 
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The compounds can be used, under the supen/ision of qualified profes- 
sionals, to inhibit the undesirable effects of TNFa, NFkB, and phosphodi- 
esterase. The compounds can be administered orally, rectally, or par- 
enterally, alone or in combination with other therapeutic agents induding 
5 antibiotics, steroids, etc, to a mammal in need of treatment. Oral dosage 
fomis include tablets, capsules, dragees, and similar shaped, compressed 
phanmaceutical fonns. Isotonic saline solutions containing 20-100 milli- 
grams/milliliter can be used for parenteral administration which includes in- 
tramuscular, intrathecal, intravenous and Intra-arterial routes of administra- 
10 tion. Rectal administration can be effected through the use of suppositories 
fbmiulated from conventional caniers such as cocoa butter. 

Dosage regimens must be titrated to the particular indication, the age, 
weight, and general physical condition of the patient, and flie response de- 
sired but generally doses will be from about 1 to about 1000 milligrams/day 
15 as needed In single or multiple daily administration, in general, an initial 
treatment regimen can be copied from that loiown to be effective in interfering 
with TNFa activity for other TNFa mediated disease states by tiie compounds 
of the present invention. Treated Individuals will be regularly checked for T 
- cell numbers and T4/T8 ratios and/or rneasures of viremla such as^l^^^ 
20 reverse transcriptase or viral proteins, and/or for progression of cytokine- 
mediated disease associated problems such as cachexia or muscle degen- 
eration. If no effect is obsen^ed following fiie nonmal treatment regimen, then 
ttie amount of cytokine activity interfering agent administered is increased, 
e.g., by fifty percent a week. 

25 The compounds of the present invention can also be used topically in 
the treatment or prophylaxis of topical disease states mediated or exacer- 
bated by excessive TNFa production, such as viral infections, for example 
ttiose caused by tiie herpes vinjses or viral conjunctivitis, psoriasis, ottier 
sidn disorders and diseases, etc. 
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The compounds can also be used in the veterinary treatment of mammals 
other than humans in need of prevention or Inhibition of TNFa production. 
TNFa mediated diseases for treatment, therapeutically or prophyladically. in 
animals include disease states such as those noted above, but in particular 
5 viral infections. Examples include feline immunodefidency virus, equine !n- 
fBctious anaemia virus, caprine arthritis virus, visna virus, and maedi virus, as 
well as other lentiviruses. 

The invention thus indudes various methods of treatment including the 
method of Inhibiting POE IV. the method of reducing or inhibiting undesir- 
10 able levels of TNFa, method of reducing or inhibiting undesirable levels of 
matrix metailoproteinases. the method of treating undesirable angiogene- 
sis. the method of treating cancer, the method of treating inflammatory dis- 
ease, the mettiod of treating autoimmune disease, the method of treating 
« 

arthritis, the method of treating rheumatoid arthritis, the method of treating 
15 inflammatory bowel disease, the method of treating Crohn*s disease, the " 
method of treating aphthous ulcers, the method of treating cachexia, the 
method of treating graft versus host disease, the method of treating 
asthma, the method of treating adult respiratory distress syndrome, and the 
method of treating acquired immune deficiency syndrorne. by admjnistering 
20 to a mammaian an efFective amount of a substantially chirally pure (R)- or 
(S)-isomer of a compound of Formula I or a mixture of those isomers. 
While these methods may overiap, they also may differ in temris of method 
of administration, dose level, dosage regimen (such as single or multiple 
doses), and concurrently administered therapeutic agents. 

25 The invention also includes phannaceutical compositions in which (i) a 
quantity of a substantialiy chirally pure (R)- or (S)-lsomer of a compound of 
FonDula i or a mixture of those isomers, that upon administration in a single 
or multiple dose regimen is phannaceutically effective Is combined with (//) 
a phannaceutically acceptable canier . 
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Pharmaceutical compositions can t>e tfpXRed by oral dosage forms that 
include tablets, capsules, dragees» and similar shaped, compressed phar- 
maceutical forms ccmtainihg from 1 to 100 mg of drug per unit dosage. 
Mixtures containing from 20 to 100 mg/mL can be fomnulated for parenteral 
5 administration which includes intramuscular, intrathecal, intravenous and 
intra-arterial routes of administration. Rectal administration can be effected 
through the use of suppositories fonmulated from conventional carriers such 
as cocoa butter. 

Pharmaceutical compositions will comprise one or more compounds of 
10 the present invention associated with at least one phanmaceutically accept- 
able earner, diluent or excipient. In preparing such compositions, the active 
ingredients are usually mixed with or diluted by an excipient or enclosed 
within such a canier which can be In the form of a capsule or sachet. 
When the excipient serves as a diluent* it may be a solid, semi-solid, or liq- 
15 uid material which acts as a vehicle, carrier, or medium for the active ingre- 
dient. Thus, the compositions can be in the form of tablets, pills, powders, 
elixirs, suspensions, emulsions, solutions, syrups, soft and hard gelatin 
capsules, suppositories, sterile injectable solutions and sterile packaged 

. powders. Examples of suitable exdplents include lactose, dextrose, su- 

20 crose, sorbitol, mannitol, starch, gum acada, caldum silicate, microcrystal- 
line cellulose, polyvinylpyn-olidlnone polyvinylpyrrolidone, cellulose, water, 
syrup, and methyl cellulose, the formulations can additionally indude lubri- 
cating agents such as talc, magnesium stearate and mineral oil, wetting 
agents, emulsifying and suspending agents, preserving agents such as 
25 methyl- and propylhydroxybenzoates, sweetening agents or flavoring 
agents. 

The compositions preferably are fonnulated in unit dosage form, mean- 
ing physically discrete units suitable as a unitary dosage, or a predeter- 
mined fraction of a unitary dose to be administered in a single or multiple 
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dosage regimen to human subjects and other mammals, each unit contain- 
ing a predetemilned quantity of active material calculated to produce the 
desired therapeutic effect in association with a suitable pharmaceutical ex- 
dpient. The compoeidons can be fonnulated so as to provide an immedi- 
5 ate, sustained or delayed release of active ingredient after administration to 
the patient by employing procedures vrall (mown in the art 

The following examples will serve to further typify the nature of this In- 
vention but should not be constnied as a limitation in the scope thereof, 
which scope Is defined solely by the appended claims. 

10 EXAMPLE 1 

241-f3-EOioxv-4-methoxvDh6nyl\-2'meih\^suHon)^ethvl1- 
4.S^initr<^sdndoline-1.3<lion9 

A mixture of 3,4-dinitrophthallc add (4.63 g, 18.1 mmol) and 2-(3- 
ethoxy-4Hfnethoxyphenyl)-1-(methylsulfonyl)eth-2-ylamine (4.94 g, 18.1 g) 

15 in toluene (70 mL) was heatsd to reflux for 15 houra. The water was re- 
moved by a Dean-Stark trap. To the reaction mixture was added ethyl ace- 
tate (ISO mL). The organic layer was extracted with water, sodium hydro- 
gen carbonate (sat), brine (100 mL each), and drted over magnesium sul- 
fate. The solvent was removed in vacuo to give a solid. The solid was re- 

20 ciystePized flrom ethanol (300 mL) to give 2-{1 -(3-ethoxy-4-methoxyphenyl)- 
2-methylsulfonylefhylH>5-dlnitrolsoindollne-1,3-dione as an orange solid 
(4.35 g. 49% yield): mp. 122.0-124.0" C; NMR (CDCI3) 8 1.47 (t, J = 
6.9 Hz. 3H. CH3). 2.93 (s. 3H, CMj). 3.65 (dd. J = 3.9, 14.3 Hz. 1H. CHH). 
3.86 (s, 3H, CHz), 4.10 (q. J = 6.9 Hz, 2H. CHz). 4.56 (dd. J = 11.4. 14.1 

25 Hz. 1H. CHH). 5.90 (dd. J = 3.9. 11.1 Hz, 1H. NCH). 6.84 (d, J = 8.0 Hz. 
1H, Ar). 7.07-7.11 (m. 2H. Ar). 8.16 (d. J = 8.2 Hz, 1H. Ar). 8.60 (d. J = 7.9 
Hz, 1H. Ar); ^'C NMR (CDQs) 8 14.66. 41.66. 49.57. 53.38. 55.98. 64.61. 
111.61. 112.42. 120.64, 123.93, 126.18, 127.85, 131.93, 136.74. 138.10. 
142.45. 148.77, 150.17, 161.57, 163.47; Anal Calcd for C20H19N3O10S + 
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0.1 ethyl acetate: C. 48.78; H, 3.97; N. 8.37. Found: C. 48.50; H. 3.77; N, 
8.07. (HNMR showed ttie sample contained -10% eq of ethyl acetate). 

EXAMPLE 2 

2-ri-{3-Ethoxv-4-mathoxvDhenvl)-2-imthylsulfbn\^thvn' 
5 4.Sdiaminoiaoind(Hine'l.3'dione 

A mixture of 2-[1-(3^thoxy-4-methoxyphenyl)-2-methyl8ulfonylethyl)- 
4,5-dlnitrolsoindoline-13-dione (4.35 g, 8.81 mmol) and Pd/C (800 mg) In 
ethyl acetate (200 mL) was shaken under hydrogen (50-60 psi) in a Parr 
tiotUe for 16 hours. The suspension was filtered through a pad of Celite 

10 filter material. The Celite filter material was washed with acetone (200 mL). 
The solvent was removed In vacuo to give a solid. The solid was stirred in 
ethyl acetate (10 mL) for 2 hours. The suspension was filtered to give 2-{1- 
(3-ethoxy-4Hrnethoxyphenyi)-2-methylsulfonylethyl]-4>5-<fianHnoisoindoline- 
1,3-dione as a yellow solid (2.79 g. 73% yield): mp, 205-207«» C; NMR 

15 (DMS0-d6) 5 1 .32 (t. J = 6.9 Hz, 3H, CHa). 2.99 (s, 3H, CHz), 3.73 (s. 3H. 
CH3), 3.95-4.07 (m, 3H. CHH), 4.37 (dd. J - 10.4, 14.0 Hz. 1H, CHH), 5.67 
(dd. J = 3.9, 10.2 Hz. 1H. NCH). 5.90-6.00 (m. 4H. 2NH2). 6.64 (d, J = 7.7 
Hz. 1H. At). 6.88-6.92 (m. 3H. Ar). 7.06 (s. 1H, Ar); ^^C NMR (CDCI3) 5 
14.64, 40.94. 46.65, 53.53, 55.46. 63.79. 109.36, 111.74, 112.29. 114.42, 

20 117.04. 119.55. 130.68, 133.98, 134.06. 142.38. 147.74, 148.63, 167.16, 
169.38; Anal Calcd for C20H23N3O6S: C, 55.42; H. 5.35; N. 9.69. Found: C, 
55.71; H. 5.30; N. 9.29. MS: 434 (M*+1), 456 (M*+23 Na). 

EXAMPLES 

7-^1-f3-EUmxv-4-m0thoxvohenvl}-2-memisulfonvlethvll-3-Dvn^^ 
25 en)enamt(lazol&-6.8-dion9 

To a solution of 2-[1-(3-ethoxy-4-methoxyphenyl)-2-methylsulfonylethyl]- 
4.5-diaminoisoindotine-1,3-dione (310 mg, 0.72 mmol) in acetic acid (5 mL) 
was added dimethytfomiamide dimethyl acetal (3 mL). The solution was 
heated to reflux for 17 hours. The solvent was removed in vacuo to give 
30 an oil. The oil was stirred In sodium hydrogen carbonate (50 mL, saL) and 
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ethyl acetate (100 mL). The organic layer was separated, washed with 
t>rine (50 mL). and dried over magnesium sulfate. The solvent was re- 
moved in vacuo to give an oil. The oil was separated by chromatography 
(silica gei, 7:13:0.5 methylene chiorlde:eth^ acetate:MeOH) to give 7-[1-(3- 
5 ethoxy^-methoxyphenyl)-2-methylsulfbnylethyl]^pynnolinop,4- 

e]benzimidazole^,8-dione as a white solid (220 mg. 69% yield): mp. 143- 
US* C; NMR (DMS0-d6) 5 1.32 (t, J - 6.9 Hz. 3H. CH3). 3.02 (s. 3H, 
CH3), 3.73 (S. 3H. CH3), 4.02 (q. J = 6.9 Hz, 2H. CH2), 4.15 (dd. J = 4.3, 
14.3 Hz, 1H. CHW), 4.40 {dd, J = 10.5, 14.3 Hz, 1H, CHH), 5.81 (dd, J = 
10 4.3, 10.4 Hz. 1H. NCH), 6.92-7.01 (m. 2H. Ar). 7.12 (s. 1H. Ar), 7.67 (d, J = 
8.2 Hz. 1H, Ar), 8.02 (d, J = 8.0 Hz, 1H, Ar). 8.62 (s. 1H. CH). 13.49 (s. 1H. 
NH); ^^C NMR (DMSOdO) 8 14.64. 41.02. 47.17. 53.24, 55.46, 63.81. 
111.78. 112.33. 116.34, 119.67, 125.84, 129.98. 147.64. 147.85. 148.79. 
166.63, 168.23; Anal Calcd for C21H21N3O6S: C, 54.23; H. 5.07; N, 9.03. 
15 Found: C. 54.13; H. 4.65; N. 8.76; MS: 444 {M*+i), 466 (M*+23 Ma). 

EXAMPLE 4 

7-f1-f3-EthoxV'4'me»ioxvDhenvl)-2'methvlsulfonvlethvnhv^ 
3-0]molfnof3A-eTbenz^klazole-2.e.&Wone 

To a solution of 2-[1-(3-ethoxy-4-methoxyphenyl)-2-nt»thylsulfonyiethylh 
4.5-diaminoi8dindbline-1 ,3-di6ne (600 mgT '1 .38" mmbi) in Tnethyierie" chlCh" 
ride (1 mL) was added triphosgene (0.43 g, 1.4 mmol) at room temperature 
and kept for 30 minutes. To the mixture was added sodlim hydrogen car- 
bonate (50 mL, sat.) and ethyl acetate (80 mL). The organic layer was 
washed with brine (50 mL) and dried over magnesium sulfate. The solvent 
was removed in vacuo to give a solid. The solid was then recrystallized 
from ethanol to give 7-[1-(3-ethoxy-4-methoxyphenyl)-2- 
methylsulfonylethyl]hydro-3-pyrroIino[3.4-e]benzimidazole-2,6.8-trione as a 
brown solid (390 mg. 62% yield), mp. 242-2440 q. 1h nMR (DMSO-d6) 5 
1.32 (t. J = 6.9 Hz, 3H, CH3), 3.01 (s. 3H. CH3). 3.73 (s. 3H. CH3). 4.01 (q. 
J = 6.9 Hz, 2H. CH2). 4.11 (dd. J = 4.3. 14.3 Hz. 1H. CHH), 4.37 (dd, J - 
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10.7. 14.3 Hz, 1H, CHH). 5.76 (dd. J s 4.I, 10.3 Hz. IN. NCH). 6.91-6.92 
(m. 2H. At). 7.08 (s. 1H. Ar). 7.23 (d. J - 7.7 Hz. 1H. Ar). 7.45 (d. J = 7.8 
Hz, 1H, Ar). 11.47 (S. 1H, NH). 1187 (s. IN, NH); ''C NMR (DMS0-d6) 8 
14.64. 41.01. 47.07. 53.14, 55.48. 63.83. 110.41. 111.78. 112.00. 112.37 
5 116.72, 119.67, 122.79, 125.76. 129.96, 136.29. 147.81, 148.80, 155.86. 
166.11. 167.59; Anal Calod for C21H21N3O7S + 1.1 H2O: C. 52.63; H, 4.88; 
N, 8.77; H20, 4.13. Found: C. 52.48; H, 4.73; N, 8.53; H20. 4.07. 

EXAMPLES 

24U3.Ethoxv-4- methoxvDhenvn-2^fvl 
10 3^vrroitnoi3.44miinottt^l.3-aionB 

A mixture of 2-(3-ethoxy-4-methoxyphenyl)-1-('nethylsulfonyl)eth-2- 
ylamine (0.69 g. 2.5 mmol), furano[3,4-h]quinoHne-1.3-dtone (050 g, 2.5 
mmol) and sodium acetate (0.25 g, 3.1 mmol) in acetic add (10 mL) was 
heated to reflux for 18 hours. The solvent was removed In vacuo to give an 

15 oil. The resulting oil was stirred in ether/hexan^water (30/5/30 mL) for 18 
hours. The suspension was filtered to give a solid. The solid was stirred In 
hot methanol. The suspension was filtered to give 2-(1-(3-ethoxy-4- 
methoxyphenyl)-2-methylsulfonyiethyll-3-pynoIinot3.4-hlquinoline-1.3-dione 
as an off-white solid (0.8 g, 70% yield): mp. 223-225" C; NMR (CDCI3): 

20 8 1 .47 (t, J = 6.8 Hz, 3H. CH3). 2.89 (s. 3H. CH3). 3.79-3.86 (m. 1 H, CHH), 
3.84 (s. 3H. CH3). 4.12 (q, J « 6.9 Hz. 2H. CH2), 4.63 (dd. J = 10.4, 14.3 
Hz, 1H. CHH), 5.98 (dd. J= 4.5. 10.3 Hz, 1H, NCW). 6.82-6.85 (m, 1H. Ar), 
7.19-7.22 (m, 2H, Ar). 7.57 (dd, J = 4.2. 8.4 Hz. 1 H, Ar), 7.95 (t. J = 8.2 Hz. 
1 H. Ar), 8.1 7 (d. J = 8.3 Hz, 1 H, Ar), 8.27 (dd, J = 1 .4, 8.4 Hz, 1 H. Ar). 9.24 

25 (dd. J =1,7, 4.2 Hz. 1H. Ar); "C NMR (CDCIa) 8 14.61, 41.36, 48.90. 
54.73. 55.88. 64.47. 11.41. 112.57. 119.55. 120.55. 123.20. 126.89. 
129.48. 132.19. 134.43. 135.69. 136.68, 142.79. 148.55. 149.59, 154.30, 
167.11. 167.62; Anal Calcd for C23H22N2O6S: C. 60.78; H. 4.88; N. 6.16. 
Found: C. 60.57; H, 4.79; N, 5.95. 
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EXAMPLES 

24143-^thoxv-4-meO)Oxyph6nvn-2-meU)vlsulf6nvleth^^ 
3-pyrmlinol3.4-fiauinoxarine-1.3<lion9 

To a solution of 2-[1-(3-ethoxy-4-methoxyphenyl)-2-methylsulfbnylethylJ- 

5 4.5-diaminoisolndoline-1.3-di<me (433 mg, 1.0 mmol) in tetrahydrofuran (2 
mL) was added glyoxal (0.15 mL, 1.3 mmoi). The solution was heated to 
reflux for 7 hours. To the su^ension was added ether (10 mL). The sus- 
pension was filtered and washed with ether to give an orange solid. The 
solid was stirred in ethanoi (20 mL) for 18 hours. The suspension was fii- 

10 teted and washed with ethanoi to give 2-I1-(3-ethoxy-4-methoxyphenyl)-2- 
methylsulfonylethyl]-3-pynx)lino|;3,4-f]quinQxaline-1.3-dione as an orange 
solid (200 mg. 44% yield): mp, 122.0.124.0» C; NMR (DMS0-d8) 8 
1 .32 (t. J = 6.9 Hz. 3H. CHa). 3.03 (S. 3H. C^*,). 3.73 (s. 3H. CH3), 4.03 (q. 
J « 6.9 Hz, 2H, CH2), 4.20 (dd, J » 4.5. 14.4 Hz, 1H. CHH), 4.39 (dd. J = 

15 10.5. 14.1 Hz. 1H. CHH). 5.87 (dd. J = 4.5. 10.2 Hz. 1H. NCH). 6.92-6.96 
(m. 1H. Ar). 7.03-7.07 (m, 1H. Ar). 7.15 (d. J = 1.7 Hz. 1H. Ar), 8.23 (d. J ^ 
8.4 Hz, 1H. Ar). 8.53 (d, J = 8.4 Hz. 1H, Ar). 9.14 (d. J = 1.7 Hz. 1H. Ar), 
922 (d. J « 1.7 Hz. 1H. Ar); "C NMR (DMSOd6) S 14.63. 41.05, 47.49. 
53.07, 55.47. 63.81. 111.73. 112.41. 119.80, 122.66. 126.93. 129.48. 

20 134.08. 137.06. 137.25. 145.02, 147.87. 147.93. 148.87. 148.96. 165.37. 
167.05; Anal Calcd for C22H21N3O8S + 0.2 HjO: C, 67.56; H, 4.70; N, 9,15; 
H20. 0.78. Found: C, 57.34; H. 4.70; N. 9.15; H20. 0.41 . 

EXAMPLE? 

C^dQOTOD\^N-f2-fU3-&moxV'4-m6mox\mhen\/l)-2'm Bihyri&ulf^ 

A mixture of 2-[1-(3-ethoxy-4-m^oxyphenyl)-2-mefliylsulfonyiethyi|-4- 
aminoisoindollne-1.3-dlone (570 mg. 1.4 mmd) and cyclopropane carbonyl 
chloride (2 mL) was heated to reflux for 15 minutes. To the mixture was 
added methanol (20 mL) and water (5 mL) at room temperature and kept 
30 for 30 minutes. The solvent was removed in vacuo to give an oil. The oil 
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was stirred in ether/hexane (15 mL each) for 1 hour to give a suspension. 

The suspension was filtered and washed with ether to give a yellow solid. 

The solid was then stinred in ethanol (10 mL) overnight. The suspension 

was filtered and washed with ethand to give ^clopropyt-I^H2•[1•(3-ethoxy* 
5 4-methoxyphenyl)-2-methyisulfbnylethyl]-1 ,3-dio)(dsoindolin-4- 

yl)cartx»(amlde as a yellow solid (380 mg, 57.4% yield); mp. 153-155" C; 
NMR (CDCIj) 8 0.92-0.99 (m, 2H. 2CHH). 1.11-1.17 (m. 2H, 2CHH). 

1.48 (t. J = 6.9 Hz. 3H. CH3), 1.61-1.71 (m. 1H. CH), 2.88 (s, 3H, CW3), 

3.75 (dd, J « 4.4, 14.3 Hz, 1H, CHH), 3.86 (s, 3H, CH3). 4.12 (q, J - 7.1 Hz, 
10 2H. CH2), 4.57 (dd. J = 10.4, 14.3 Hz. 1H, CHH), 5.89 (dd. J - 4.4. 10.3 Hz. 

1H, NCH). 6.84-6.88 (m, 1H, Ar), 7.11-7.15 (m. 2H, Ar). 7.48 (d. J = 7.2 Hz. 

1H, Ar). 7.65 (t. J = 7.4 Hz. 1H, Ar). 8.76 (d. J = 8.5 Hz, 1H. Ar). 9.69 (s, 

1H. NH): "C NMR (CDCI3) 8 8.71. 14.62. 16.16. 41.58, 48.59, 54.60. 

55.89, 64.50. 111.49. 112.44. 114.83. 117.91. 120.26. 124.99. 129.27. 
15 130.99. 136.02. 137.77. 148.63. 149.76. 167.49, 169.52, 172.79; Anal 

Calcd for C24H26N2O7S: C. 59.25; H, 5.39; N. 5.76. Found: C. 59.06; H. 

5.30; N. 5.69. 

EXAMPLES 

- . 2-Chtom-N-f2-ri-(3-ethoxv^^ethoxyphen)^)^^^ 
20 dioxoisoindolin-4-vnacetami<l9 

A mixture of 2-[H3-elhoxy-4-methoxyphenyl)-2-methylsulfonylethyl]-4- 
aminoisoindoline-1.3-dtone (2.0 g, 4.8 mmol) and chloroacetyl chloride (2 
mL, 25 mmol) was heated to reflux for 30 minutes. The solvent was re- 
moved in vacuo to give a solid. The solid was stin^ in ether (40 mL) for 1 

25 hour to give a suspension, the suspension was filtered and washed with 
ether to give 2-chloro-N-{2-[1-(3-ethoxy-4-methoxyphenyl)-2- 
mefliylsulfonylethyl]-1,3-dioxoisoindolin-4-yl}aoetamide as a white solid 
(2.28 g. 96% yieid); mp, 166-168° C; ^H NMR (CDCI3) 8 1.48 (t. J - 6.9 
Hz. 3H, CW3). 2.88 (s. 3H. C^^,), 3.75 (dd. J - 4.4, 14.3 Hz. 1H, CHH). 3.86 

30 (S. 3H, CH9), 4.13 (q, J « 7.0 Hz. 2H. CH2), 4.24 (s. 2H, CHz). 4.57 (dd. J = 
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10.5. 14.3 Hz. 1H, CHH), 5.89 (dd. J - 4.5, 10.3 Hz. 1H, NCH), 6.84-6.88 
(m, IN. At), 7.11-7.15 (m, 2H, Ar). 7.57 (d, J = 7.2 Hz, 1H. Ar), 7.70 (t, J = 
7.6 Hz. 1H, At). 8.77 (d, J * 8.3 Hz. 1H, Ar), 10.53 (s, 1H, NH); ^'C NMR 
(COCI3) 8 14.60. 41.52. 42.67. 48.72. 54.51. 55.88, 64.48. 111.46. 112.44, 
5 116.37. 119.06. 120.38. 124.74, 129.17. 131.22. 136.04, 136.29, 148.58. 
149.75, 165.21. 167.25. 169.01; Anal Calod for CazHasNaOTaS * 0.1 H2O: 
C. 53.19; H. 4.71; N. 5.50. H2O. 0.36. Found: C, 52.89; H. 4.52; N. 5.50; 
H20. 0.17. 

EXAMPLE 9 

10 2'Amino^-f2-f1'{3-ethoxv-4-methoxvphem^-2-^ethvl$ulfbn^^ 

7.3-<lifoxofeo/nrfo//n-4-Wjacefei/nfcte 

A mixture of 2-chlor(>44-{2-[1-(3-ethoxy^-methox^henyl)-2-methyl- 
sulfonylefhyl]-1.3-diox(Msoindoiin-4-yl}acelamide (0.30 g, 0.61 mmol) and 
sodium azide (90 mg, 1.38 mmol) in acetone (10 mL) was healed to reflux 

15 for 8 hours. To the soluGon was added triphenylphospNne (0.30 g, 1.1 
mmol) and water (0.4 mL). The solution was heated to reflux for 5 more h. 
The solvent was removed in vacuo to give an oil. The oil was stirred in 
ether (10 mL) and water (10 mL) overnight to give a suspension. The sus- 
pension was filtered and washed with ether and water to give 2-8mino-N- 

20 {2-[1-(3-ethoxy-4-methoxyphenyl)-2-methylsulfonylethyl]-1,3- 

di(»(oi80indolin-4-yl}acetamide as a yellow solid (250 mg, 86% yield): mp. 
111-112«» C; ^H NMR (CDCI3) 5 1.48 (t, J- 6.9 Hz. 3H. CH3). 1.74 (brs, 2H. 
NH2). 2.86 (s, 3H. CH3). 3.57 (s. 2H, CHa). 3.77 (dd, J = 4.6. 14.5 Hz, 1H, 
CHH), 3.86 (s, 3H. CH3). 4.11 (q. J = 7,0 Hz, 2H, CH2). 4.56 (dd. J = 10.2, 

25 14.2 Hz. 1H. CHH), 5.89 (dd. J = 4.6. 10.2 Hz, 1 H, NCH). 6.82-6.85 (m. 1H. 
Ar), 7.12-7.15 (m, 2H, Ar). 7.52 (d. J = 7.2 Hz. 1H, Ar), 7.67 (t. J - 7.5 Hz, 
1H. Ar), 8.86 (d. J = 8.3 Hz. 1H. Ar). 11.21 (s, 1H, NH); '^C NMR (CDCI3) 5 
14.68, 41.51, 48.65, 54.69. 55.88, 64.49, 111.45. 112.50, 115.81, 118.24. 
120.37. 124.94. 129.38, 131.29, 135.90. 136.88, 148.55, 149.68, 167.64, 
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168.83. 172.41; Anal Caicd for C22H2SN3O7S: C. 55.57; H, 5.30; N. 8.84. 
Found: C. 5546; H. 5.33; N, 8.35. 

EXAMPLE 10 

24^.N-^imeOivlamino-N-{2-(1-(^U)oxY-4~methoxvDhenvO-2- , 
5 mothvlsulfonvtethvlhl.3^ioxoisointloHn-4-v nac^ 

A mixture of 2-azido-N-{2-l1-(3-ethoxy-4-methoxyphenyl)-2-methyl- 
sulfonyiethyl]-1.3-dioxoisoihdolin-4-yl}ac8tamide (0.80 g, 1.59 mmol). Pd/C 
(0.2 g) and formaldehyde (10 mL, 37% wt in water) in ethanol (90 mL) was 
siialten under hydrogen (50-60 psi) in a Pan- flask for 3 days. The suspen- 

10 sion was filtered ttirough a pad of Celite and washed with acetone (50 mL). 
The solvent was removed in vacuo to give an oil. The oil was stirred in 
methanol (10 mL). Tlie suspension was filtered and washed with methanol 
to give a white solid. To the solid in ettiyl acetate (20 mL) was added hy- 
drogen chloride in ether (1.5 mL. IN) to give a suspension. The suspen- 

15 sion was filtered and washed with ether to give 2-N.N-dimethylamino-N-{2- 
11 -(3-ethoxy-4-methoxyphenyl)-2-methylsulfonylethyil-1 .3-dioxoisoindoiin-4- 
yl)acetamide hydrogen chloride as a yellow solid (300 mg, 35% yield); mp, 
105-107" C; NMR (DMSO-d6) 5 1.33 (t, J = 6.9 Hz, 3H, CH3). 2.87 (s. 
6H, 2CH3). 3.03 (s, 3H. CH3). 3.74 (s, 3H. CH3). 4.02 (q. J = 7.0 Hz, 2H. 

20 CH2), 4.16 (dd. J = 4.2. 14.3 Hz, 1H, CHH) 4.25 (brs. 2H. C^). 4.34 (dd, J 
= 10.8. 14.4 Hz. 1H. CHH), 5.79 (dd, J = 4.2, 10.4 Hz. 1H, NCH). 6.92-6.99 
(m, 2H. Ar). 7.08 (s. 1H. Ar). 7.69 (d. J = 7.3 Hz. 1H. Ar). 7.88 (t, J = 7.7 
Hz. IN. Ar). 8.21-8.27 (m. 1H. Ar). 10.29 (s. 1H. HC\). 10.64 (s. 1H, NH); 
^^C NMR (DMSOd6) 5 14.65, 41.04, 43.36, 47.23. 52.86, 55.51, 58.09. 

25 63.86, 111.79. 112.39. 119.22, 119.68. 127.78. 127.99. 129.42. 131.76. 
134.25. 134.34. 135.95. 147.87, 148.92. 164.60. 166.79, Anal Calcd for 
C24H29N3O7S + 1,1 Ha + 0.3 H2O: C, 52.50; H. 5.64; N. 7.65; CI. 7.10. 
Found: C, 52.16; H, 5.75; N, 7.37; CI. 7.20. 
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EXAMPLE 11 

N-/241-(3-eaioxv-4-methoxvDhen\H)-2'me»ivlsultonvlethvlI- 
1.3-dioxoisomdolin-^vl}-2.2.2-trffluomacetamJae 

A mixture of 2-{1-(3-ettioxy-4-methoxyphenyl)-2-methylsulfbnytethyl]-4- 

5 aminotsoindoline-I.S-dlone (1.0 g, 2.4 mmol) and trifluoroacetic anhydride 
(3 mL) was heated to reflux for 30 minutes. The solvent was removed in 
vacuo to give an oil. The oil was stinned in ether (5 mL) and hexane (40 
mL) for 3 days. The suspenston was filtered and washed with ether to give 
a yellow solid. The solid was then iBcrystaiiized from ethanol (10 mL) to 

10 give N-{2-[1-(3«thoxy-4-methoxyphenyl)-2-methylsulfonylethyi]-1.3- 
dioxoi8oinddin-4-yl}-2,2,2-trifiuorDaoetamkle as a yellow solid (280 mg, 
23% yield): mp. 130-132» C; NMR (CDCI3) 8 1.48 (t, J = 6.9 Hz. 3H. 
CW3), 2.92 (S. 3H, CH3), 3.70 (dd. J = 4.2, 14.3 Hz. 1H. CHH), 3.87 (s. 3H. 
CHs), 4.13 (q. J = 6,9 Hz. 2H, CH2), 4.59 (dd. J = 10.9. 14.3 Hz. 1H, CHH), 

15 5.90 (dd. J - 4.2. 10.9 Hz. 1H. NCH), 6.86 (d, J= 8.3 Hz. 1H. Ar). 7.11-7.15 
(m, 2H, Ar), 7.66 (d. J = 7.2 Hz. 1H. Ar), 7.77 (t, J = 7.5 Hz. 1H, Ar). 8.70 
(d, J = 8.4 Hz. 1H. Ar). 10.39 (s. 1H. NH); "C NMR (CDCI3) 8 14.59. 
41.57, 48.68. 54.10. 55.89, 64.50, 111.48. 112.38, 115.16 (q. Jqf = 286 
Hz). 117.19. 120.28, 120.31. 125.01, 128.85, 131.26. 134.63. 136.35. 

20 148.63. 149;85; 155.36 (q. J'cf = 38 Hz), 166.78. 169.14; Anal Calcd for 
C22H21N2O7F3S: C. 51.36; H. 4.11; N, 5.44. Found: C, 51.20; H. 4.07; N, 
5.20. 

EXAMPLE 12 

N-f2-rU3-Ethoxv-4-methomfOh6nvn-2-methvlsulfonvlemvl1- 
25 1.3<lkMoisoin(k^m-4-vmrmthoxwarboxamicl9 

A mixture of 2-(1-(3^thoxy-4.methoxyphenyl)-2-methylsulfonylethyll-4- 
aminolsolndoline-1.3-dione (0.70 g. 1.7 mmol) and methyl chlorofomiate 
(25 mL) was heated to reflux for 30 minutes. To the mixture was added 
ethanol (5 mL). The suspension was filtered and washed vidth ethanol to 
30 give N-{2-[1-(3-Etho)^-4-methoxyphenyl)-2-methylsulfonylethyll-1.3- 
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diQX(»50indolin-4-yl}methoxycarboxamide as a white solid (0.48 g, 60% 
yield): mp. 178-180" C; NMR (CDCI3): 5 1.48 (t. J = 7.1 Hz, 3H. CH3), 
2.86 (S. 3H. CHi), 3.76 (dd, J - 4.4, 14.4 Hz. 1H, CHH). 3.84 (s, 3H, CH3), 
3.86 (8, 3H. C«3), 4.12 (q. J « 6.9 Hz. 2H. CW2). 4.55 (dd, J = 10.3. 14.4 

5 Hz. 1H. CHH). 5.87 (dd. J « 4.5. 10.3 Hz. 1H. NCH), 6.83-6.87 (m, 1H. Ar). 
. 7.09-7.13 (m. 2H, Ar), 7.45 (d. J = 7.0 Hz. 1H. Ar). 7.66 (t. J = 8.3 Hz. 1H, 
Ar), 8.50 (d, J - 8.5 Hz. 1H, Ar). 8.93 (brs, 1H, NH); ''C NMR (CDCI3) 5 
14.61, 41.52. 48.62, 52.70. 54.58, 55.88. 64.46, 111.40, 112.39, 114.78. 
117.42. 120.29, 123.43, 129.27. 131.22, 135.97. 137.74. 148.59. 149.69. 

10 153.42. 167.35, 169.23; Anal Caicd for C22H24N2O8S: C, 55.45: H, 5.08; N. 
5.88. Found: C, 55.32; H, 5.00; N, 5.73. 

EXAMPLE 13 

4-f1-Aza'2'^dlmethvlamino)vlnvl1-241-(3-^^oxy-4'methoxw^ 
2-methvlsulfbnvlethvl1lsoindcdin&-1.3-dione 

15 A mixture of 2-[1-{3-ethoxy-4-metlioxyphenyl)-2-methylsu!fony!ethylH- 
aminolsolndoline-1 ,3-dlone (1.5 g. 3.6 mmol) and dimethylformamide di- 
mefriyl acetal (4 mL) was heated to reflux for 30 minutes. The solvent was 
r^oved in vacuo to give an oil. The oil was stirred In ether (20 mL). The 
suspension was filtered and washed with ether to give 4-[1-aza-2- 

20 (dimethytamino)vlnyIl-2-[1 -(3-ethoxy-4-methoxyphenyl)-2- 

methylsulfonytethylllsoindoline-1.3-dione as a yellow solid (1.1 g. 65% 
yield): mp. 161-163° C; ^H NMR (CDCIa) 5 1.46 (t. J = 6.9 Hz. 3H. CH3), 
2.79 (s. 3H. CH3). 3.11-3.12 (2s. BH. 2CW3). 3.82 (dd. J = 5.2. 14.5 Hz, 1H. 
CHH), 3.85 (s. 3H. CH3). 4.10 (q. J = 6.9 Hz. 2H. CH2). 4.49 (dd, J = 9.5. 

25 14.6 Hz, 1H. CHH), 5.86 (dd. J = 5.2. 9.4 Hz, 1H. NCH). 6.80-6.83 (m. 1H, 
Ar), 7.11-7.19 (m. 3H. Ar). 7.39-7.52 (m. 2H. Ar), 7.72 (s. 1H, CH); "C 
NMR (CDCI3) 6 14.68. 34.49, 40.41. 41.49. 48.78. 55.45. 55.93. 64.47. 
111.41, 111.65. 116.99. 118.98. 120.54. 129.99. 130.58, 133.16. 134.49. 
148.48. 149.50, 152.06, 156.64. 168.06. 168.19; Anal Calcd for 
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C23H27N30«S: C. 58.34; H, 5.75; N, 8.87. Found: C, 58.17; H. 5.71; N, 
8.69. 

EXAMPLE 14 

4^1-Aza-2-(dim0thvlamlno)DroD'1-enyn-2-rU3'^oxv-4-^n0mxvDhe^ 
5 2'4nothvl^fonvteUtvnisoln(k)lln0-1.3-dion0 

A mixture of 2-I1-(3-8thoxy^methoxyphenyl)-2-methylsulfbnylethyl]-4- 
aminoisoindoline-1,3-dione (1.5 g. 3.6 tnmot) and dimethylacetamide di- 
methyl aceial (4 mL) was heated to reflux for 30 minutes. The solvent was 
removed in vacuo to give an oil. The oil was stin^d in ether/hexane/ethyl 

10 acetate (10/1 Q/1 mL) overnight. The suspension was filtered to give an or- 
ange solid. The solid was separated by chromatography (Silica gel, 1% 
methanol in methylene chloride) to give 4-[1-aza-2-(dimethylam^o)pF0p-1- 
enylI-2-[1-(3-ethoxy-4-methoxypher^)-2-methylsuifonyiethyl]isoindoline- 
1.3-dione as a yellow solid (140 mg. 8% yield): mp, III-II30 C; NMR 

15 (CDCIs) 8 1.46 (t. J * 6.9 Hz, 3H, CH3), 1.87 (s. 3H. CH3). 2.79 (s, 3H, 
CHa), 3.12 (s, 3H. CH3), 3.79 (dd. J « 4.9. 14.6 Hz. 1H. CHH). 3.87 (s, 3H. 
CHz), 4.10 (q, J « 6.9 Hz. 2H, CHz), 4.50 (dd. J » 9.8. 14.6 Hz. 1H. CHH). 
5.84 (dd, J» 4.9, 9.7 Hz. 1H. NCH). 6.80-6.83 (m. 2H. Ar). 7.20 (d, J « 8.3 
Hz, 1H, Ar), 7.10-7.12 (m, 2H, Ar). 7.36 (d. J = 7.1 Hz. 1H. Ar). 7.49 (t, J * 

20 7.6 Hz, 1H, Ar); ^'C NMR"(CDCl3) 6 14.61.15.59. 38.06, 41.36. 48.51, 
55.25. 55.86. 64.41. 111.36. 112.56, 116.20. 118.78, 120.36. 129,98. 
131.24. 132.67. 134.36. 148.41, 149.42. 150.80, 158.65, 167.78, 168.27; 
Anal Calcd for C24H29N3O6S: C. 59.12; H. 6.00; N, 8.62. Found: C, 58.84; 

H. 6.01; N, 8.36. 

25 EXAMPLE IS 

241-(3-Ethoxv-4-meUtoxvDhenyl)-2-mB^]^sulfbnvlethvll- 
4-(5-methvl-1.3.4-oxadiazol-2-vl)isoindoline-1.3<ltone 

A mixture of 2-[1-(3-ethoxy-4-methoxyphenyl)-2-methyisulfonylethyl]- 

I, 3-dioxoisoindoline-4-carboxylicacid (1.5 g, 3.4 mmol) and carbonyidiimi- 
30 dazde (600 mg. 3.7 mmol) in tetrahydrofuran (10 mL) was stirred at room 
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temperature for 2 hours. To the mixture was added acetic hydrazide (411 
mg, 5.54 mmol) and Iwpt for 16 h. The mixture was extracted with ettiyl 
acetate (125 mL) and water (40 mL). The organic iayer was washed with 
sodium hydrogen Gart)onate (50 mL, sat), and dried over magnesium sul- 

5 fate. The solvent was removed in vacuo to give a yellow solid (0.8 g). The 
solid and phosphoryl trichloride (2 mL) in acetonitriie (20 mL) was heated to 
reflux for 15 hours. To the mixture was added water (10 mL) then sodium 
hydrogen cartionate (60 mL, sat) until pH -8. The acpieous layer was ex- 
tracted with ethyl acetate (150 mL). The organic layer was washed with 

10 sodium hydrogen carbonate (50 mL, sat), brine (50 mL) and dried over 
magnesium sultete. The solvent was removed in vacuo to s^ve a yellow 
solid. The solid was separated by chromatography (silica gel, 50:50 ethyl 
acetate/methylene chloride) to give 2-l1-(3-ethoxy-4-methoxyphenyl)-2- 
methylsulfonylethyl]-4-(5-m6thyl-1 ,3,4-oxad]azol-2-yl)isoindoline-1 ,3-dione 

15 as a yellow solid (450 mg. 28% yield): mp. 99-101" C; NMR (CDCI3) 5 
1.48 (t. J = 6.9 Hz. 3H. CH3). 2.71 (s. 3H, CH3). 2.88 (s. 3H. CH3). 3.78 (dd. 
J = 4.6, 14.5 Hz. 1H. CHH), 3.86 (s. 3H. CH3). 4.11 (q. J = 6.9 Hz. 2H. 
CH2), 4.57 (dd, J = 10.3, 14.3 Hz, 1 H, CHH). 5.94 (dd, J = 4.6. 10.2 Hz. 1 H. 
NCH), 6.83-6.86 (m, 1H, Ar). 7.12-7.16 (m, 2H. Ar), 7.86 (t, J = 7.8 Hz. 1H. 

20 Ar). 8.04 (dd. J = 0.8, 7.2 Hz, 1H. Ar), 8.28 (dd. J^ ^.0. 7.9 Hz, 1H. Ar): 
"C NMR (CDCis) 5 11.14, 14.60, 41.49. 48.95,54.51, 55.8. 64.48, 111.43. 
112.49. 120.49. 121.49, 125.95, 128.43, 129.09. 133.11. 134.36, 135.26, 
148.58. 149.74, 161.94, 164.99, 165.07, 166.69; Anal Calcd for 
C23H23N3O7S + 0.6 ethyl acetete: C. 56.67; H, 5.20; N, 7.80. Found: C, 

25 56.29; H. 4.82; N. 7.97. 

EXAMPLE ie 

2'f1-f3-Ethoxv-4-mBthoxwhenvi)-2-me^vlsultonvleUivll- 
4-DViToMisoindolin9-1 .3-dlon9 

A mixture of 2-[1-(3-ethoxy-4-methoxyphenyl)-2-methylsulfonylethylH- 
30 aminoisoindoilne-1 ,3-dione (1.0 g. 2.4 mmol) and 2,5-dimethoxytetrahydro- 
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Hiran (0.33 mL, 2.5 mmol) in acetic add (1 mL) was lieated to reflux for 2 
hours. Tlie solvent was removed in vacuo to give a yeitow solid. The solid 
was stined in ethanot mL) fbr 1 hour. The suspension was filtered and 
washed with ethanol to give 2-[1-(3-ethoxy-4-methoxyphenyl}-2- 

5 methylsulfbnyiethylH-pyrrolylisoindoline-1.3-dione.as a brown solid (1.12 
g. 100 % yield): mp. 9&-97» C; NMR (CDCia) 5 1.47 (t, J = 6,9 Hz, 3H, 
CHa). 2.87 (s. 3H. CHs), 3.73 (dd. J = 4.5. 14.4 Hz, 1H, CHH). 3.86 (s. 3H. 
CH3), 4.11 (q, J = 8.9 Hz, 2H. CH2). 4.60 (dd. J = 10.6. 14.4 Hz. 1H. CHH). 
5.91 (dd, J = 4.4, 10.4 Hz. 1H. NCH), 6.39-6.41 (m. 2H. Ar), 6.84 (d. J = 8.0 

10 Hz. 1H. Ar). 7.12-7.17 (m. 4H. Ar). 7.60-7.65 (m. 1 H. Ar), 7.74-7.78 (m. 2H, 
Ar); NMR (CDCI3) 8 14.60. 41.44, 48.77. 54.32. 55.88. 64.48, 110.74, 
111.41. 112.57, 120.52, 120.99. 122.00. 129.25. 130.09. 133.74. 135.36. 
138.62. 148.52, 149.67. 165.77. 166.82; Anal Calcd fbr C24H24N2O6S: C. 
61.53; H, 5.16; N, 5.98. Found: C, 61.34; H. 5.17; N, 5.83. 

15 EXAMPLE 17 




A mixture of 4-cyano-2-t1-(3-ethoxy-4-methoxyphenyl)-2-methylsulfbnyl- 
ethyl]isoindoline-1,3-dione (0.5 g, 1.17 mmoi) and 10%Pd/C (0.15 g) in 4 N 

20 hydrochloric acid (1 mL) and methanol (40 mL) was hydrogenated in Panr 
Shal<er apparatus under 50 psi of hydrogen overnight. To the resuiting 
siunry was added water (2 mL) to dissolve the product. The reaction mix- 
ture was then filtered through Celite and the filtrate was concentrated in 
vacuo. The residue was slurried in ethyl acetate (10 mL) to afford 0.52 g of 

25 the crude product. The jsrbduct was resiurried in hot ethanol (15 fhL) to af- 
ford 4-(aminomethyl)-2-[1 -(3-ethoxy-4-methoxyphenyl)-2-methylsuifonyl- 
ethyl]isoindoline-1,3-dione hydrochloride (0.44 g, 80% yield): mp 237-239<* 
C; ^H NMR (DMSO-da) 5 8.79 (s. 3H, Ar), 8.04-7.89 (m, 3H, Ar). 7.11-6.91 
(m, 3H, Ar). 5.83-5.77 (dd, J = 4.2. 10.1 Hz, 1H, NC«). 4.49-4.47 (m, 2H. 

30 CH2), 4.41-4.31 (m. 1 H. CHH), 4.21-4.13 (m. 1 H. CHH). 4.04 (q, J - 6.8 Hz. 
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2H. CHi), 3.73 (s. 3H. CH3). 3.64 (s. 3H. CHj). 1.32 (t. J = 6.8 Hz. 3H. 
CHz): ^^C NMR (DMSO^Je) 6 167.48, 166.93. 148.95. 147.87, 135.39. 
134.71, 132.82, 131.32. 129.50, 128.30. 123:34. 119.89. 112.55, 111.79. 
63.87, 55.52, 53.07, 47.48, 41.08, 36.84, 14.66; Anal. Calcd for 
5 C21H2SN2O6SCI: C, 53.79; H, 5.37; N. 5.97; S, 6.84; CI. 7.56. Found: C, 
53.49, H. 5.47; N, 5.75; S, 6.61; CI. 7.51 . 

EXAMPLE 18 

2-f1-/3-Ethaxv-A-meffioxvphenvi)-2-methvlsulfbnvlethvn- 
4-fpinml^m9thvl)lsoinaoline-1.3-dl^ 

10 A mixture of 4-(amlnomethyl)-2-[1-(3-ethoxy-4-methoxyphenyl)-2- 
methyl8ulfonylethyl]isoindoline-1,3-dione (0.34 g, 0.79 mmol) and 2.5- 
dimethoxytetrahydrofuran (0.10 g. 0.79 mmol) In acetic acid (5 mL) was 
lieated to reflux for 1 hour. The reaction mixture was then concentrated in 
vacuo and the residue was stirred with ethyl acetate (50 mL) and saturated 

15 sodium bicarbonate (25 mL). The organic layer was washed with water (25 
mL). brine (25 mL), dried and concentrated. The residue was purified by 
flash chromatography (methylene chlorideiethyl acetate. 95:5) to afford 2- 
{1-(3-ethoxy-4-methoxyphenyl)-2-methylsulfonylethyl]-4- 
(pyrro|ylmiethyl)isoindoline-1.3<lione (0.23 g. 60% yield): mp 80-82" 0; 

20 NIWIR (CDCI3) 8 7.71 (d. J = 7.3 Hz, 1H. Ar), 7.57 (t. J = 7.7 Hz. 1H. Ar). 
7.26 (m. 2H. Ar), 7.15 (d, J = 7.0 Hz, 2H, Ar). 6.96 (d, J = 7.8 Hz. 1 H. Ar). 
6.71 (d. J = 1.7 Hz. 1H, Ar), 6.22 (d. J = 1.8 Hz, 1H, Ar), 5.94-5.88 (dd, J = 
4.4 and 10.3 Hz. 1H. NCH). 5.57 (s. 2H. CH2). 4.63-4.53 (dd. J = 10.7. 14.4 
Hz. 1H. CHH). 4.13 (q. J = 7.0 Hz. 2H, CH2). 3.85 (s. 3H, CH3). 3.80-3.72 

25 (dd. J = 4.4,14.4 HZi 1 H, CHH), 2.86 (s. 3H. CHj). 1 .47 (t, J = 6.9 Hz. 3H. 
CHaY, *'C NMR (CDCI3) 5 168.08. 167.69. 149.72. 148.63. 138.71. 134.74, 
132.65. 131.86. 129.44. 126.92, 122.69, 121.46. 120.47, 112.49, 111.44, 
109.15. 64.51. 55.95. 54.65. 48.73. 48.57, 41.58. 14.69; Anal. Calcd for 
C2SH26N2O6S: C. 62.23; H. 5.43; N, 5.81; S. 6.64. Found: C. 6225; H. 

30 5.56; N. 5.63; S. 6.83. 
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EXAMPLE 19 



3'ftBrt'BuMoxvcarbonvlamino}'3'f3'ethoxV'4^ 



A mixture of 3-amino-3-(ethoxy-4-methoxyphenyl)propionic acid (20 g, 
5 83.5 mmol), 2N sodium hydroxide (50 mL), t-butanol (42 mL) and water (80 
mL) was stirred at 10* C. Di-(to/f-butyl)dicarbonate (20 g» 91.6 mmol) was 
added in portions over 25 minutes. The resuiting mixture was stin-ed at 
room temperature for 2 hours (maintained at pH 10 by the addition of 2N 
sodium hydroxide). The mixture was washed with ether and the aqueous 
10 solution was addified to pH 2 with 6N hydrochloric acid. The slurry was 
filtered and washed with water to yield 3-(tert-butyloxycart>onyiamino)-3*(3- 
ethoxy-4-methoxyphenyl)propionic acid as a white solid (28.3 g, 100%); 
NIVIR (CDCIa/DMSO-ds) S 6.86.6.78 (m, 3H), 5.83 (d. J=8.3 Hz, 1H), 4.98 
(b, 1H). 4.09 (q. J=7.0 Hz. 2H). 3.83 (s. 3H), 2.77 (m, 2H), 1.46-1.41 (m. 
15 12H); ^^C NMR (CDCIa/DMSO-de) 5 173.22. 155.02, 148,15. 147.89. 
134.31, 117.97. 111.22. 111.07. 79.12, 64.01. 55.09, 50.76. 40.78, 28.11, 
14.55. 

EXAMPLE 20 

3'{tert'But\/loxvcart)onvlamino}-3-(3-ethoxV'4'meth^ 
20 - N-methoxy^N-methvlDtoDanamide, 

A mixture of carbonyidiimidazole (0.96 g. 5.9 mmol). 3-(tert- 
butoxycarbonylamino)-3-(3-ethoxy-4-methoxyphen^)propionic add (2.0 g, 
5.9 mmol) and methylene chloride (25 mL) was stirred at room temperature 
for 1 hr and then cdoled to 5* C. A solution of N.O-dimethylhydroxyamine 

25 hydrochloride (0.86 g. 8.85 mmd) and 1-methylpiperldine (0,87 g, 8.85 
mmd) in methylene chloride (10 mL) was added slowly. The mixture was 
stin-ed at room temperature for 1 hr and then quenched with water (20 mL). 
The organic layer was separated and then was washed with IN dtric acid, 
water, and brine. The organic layer was dried and concentrated in vacuo to 

30 give an oil. This oil was purified by chromatography (silica gel, methylene 



Acid 
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chloriderethyl acetate 8:2) to afibrd 3-(t8rt-butyloxycarbonyiamino)-3-(3- 
ethoxy-4-methoxyphenyl)-N-methoxy-N-methylpropanamlde as a white 
solid (1.76 g. 78%); NMR (CDCI3) 6 6.86-6.78 (m, 3H). 6.07 (b. 1H). 
5.01 (m. 1H), 4.10 (q. J=6.9 Hz. 2H), 3.84 (s. 3H). 3.50 (s, 3H). 3.10 (s. 
5 3H), 3.02 (m. 2H). 2.84-2.75 (dd. J=5.3 and 15.2 Hz. 1 H), 1 .45 (t J=7.1 Hz. 
3H). 1.41 (s, 9H); NMR (CDCI3) 5 171.81. 155.18. 148.39. 148.19. 
134.82. 118.12, 111.41, 111-18. 79.27, 64.26, 61.19. 55.90. 51.25. 37.80, 
31.87.28.33. 14.73. 

EXAMPLE 21 

10 ftert-Buloxv)-MU3-Bthoxv-4- methoxvDh6nvl)^xo^ 

Methyl magnessiinn tHomide (3M. 19.6 mL, 58.8 mmol) was slowly 
added to a strred solution of 3-(tert-butyloxycarbonylamlno)-3-(3-ethoxy-4- 
methoxyphenyl)-N-methoxy-IM-methylpropanamide (9.0 g. 23.5 mmol) in 
tetrahydrofuran (80 mL) at 5-12' C. After the addition was complete, the 

15 mixture was sGmed at room temperature for 1.5 hours. The mixture was 
then cooled to 5* C, quenched with sat. ammonium chloride (40 mL) and 
extracted with ethyl acetate. The combined ethyl acetate extracte were 
washed witti IN citric add. sat. sodium bicart)onaAe, H2O. brine, dried, and 
then concentrated to yield an oil. Tlie Oil was purified by chromatography 

20 (silica gel, methylene (^loride:ethyl acetete 9:1) to give (tert-bytoxy)*N-(1- 
(3-ethoxy-4-methoxyphenyl)-3oxobutyl]carboxamide as a white solid (6.4 
g. 81%); mp 1 18-120* C; NMR (CDCI3) 8 6.83^.80 (m, 3H), 5.30 (b. 1H). 
5.01-4.99 (m. 1H), 4.10 (q, J=6.9 Hz, 2H). 3.84 (s, 3H). 2.99-2.85 (m. 2H). 
2.09 (s. 3H). 1.48-1.41 (m. 12H); "C NMR (CDCI3) 5 206.98* 155.07. 

25 148.61. 148.32. 118.15, 117.47. 111.36. 79.65, 64.34, 55.93. 50.99. 49.42. 
30.58, 28.31, 14.25; Anal. Calcd. For C18H27NO5: C. 64.07; H, 8.07; N, 
4.15. Found: C. 63.90; H, 8.13; N, 3.97. 
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EXAMPLE 22 

/toft.ButMv).N-fU3-eth oxV'4-tnethoxvDhenvl)'^^ 

A mixture of (tert-butoxy)-N-(1-{3-ethoxy-4-melhoxyphenyl)-3-oxobuly- 
llcarboxamide (2.0 g, 5.92 mmol) and sodium t)orohydrtde (0.4 g, 12.0 

5 mmol) in methanoi (40 mL) and tetrahydrofuran (10 mL) was stirred at -10 
to -20' C for 4 flours. The mixture was quenched with water (10 mL) and 
then concentrated in vacuo to afford an oil. The oil was dissolved in ethyl 
acetate and washed with water, brine, dried, and concentrated in vacuo to 
afford an oil. The oil was purified by chromatography (silica gel, methylene 

10 chloride:ethyl acetate 8:2) to give the two diasteromers of (tert-butoxy)-N- 
[1-(3-ethoxy-4-methoxyphenyl)-3-hydroxybutyl)carboxamide: 

A; 0.98 g (49%); NMR (CDCI3) S 6.83-6.81 (m, 3H), 4.99-4.96 (m. 
1H). 4.85-4.83 (m. 1H), 4.11 (q. J=6.9 Hz, 2H). 3.85 (s. 3H). 3.78 (m, 1H). 
1.80-1 .75 (m. 2H), 1.49-1.45 (m, 12H). 1.24 (d, J=6.1 Hz. 3H). 

15 B; 0.84 g (42%); 'H NMR (CDCI3) 8 6.82 (m. 3H). 5.06-5.03 (m, 1H). 
4.68 (m. 1H), 4.11 (q. J=7.0 Hz. 2H). 3.85 (s, 3H), 3.82-3.70 (m. 1H). 1.94- 
1 .82 (m, 2H). 1 .48-1 .40 (m. 12H). 1 .21 (d. Ja6.2 Hz. 3H). 

E3CAMPLE23 

4-Amino-4-^3'^thoxv-4^ethoxvDh6nvnbutan-2<>l Hydrochloride 
20 A mixture of (tert-butoxy)-N-[1-(3-ethoxy-4-methoxyphenyl)-3- 
hydroxybutyllcart)oxamide (0.98 g. 2.89 mmol) and 4Nhydrochloric 
acid/dloxane (3 mL) in methylene chloride (10 mL) was stin-ed at room 
temperature for 16 hours. The resulting sluwy was filtered and washed with 
ethyl acetate to give 4-amino-4-(3-ethoxy-4-methoxyphenyl)bufain-2-ol hy- 
25 drochlorlde as a white solid (0.68 g. 85%); ^H NMR (D20) 8 7.12 (m. 3H). 
4.47 (t. J=7.0 Hz, 1H). 4.20 (q. J=7.4 Hz. 2H). 3.90 (s. 3H). 3.83-3.76 (m. 
1H). 2.21-2.15 (m. 2H). 1.43 (t. J=6.9 Hz. 3H). 1.24 (d. J=6.1 Hz. 3H); 
NMR (D2O) 8 151.75. 150.48, 131.92. 123.09. 115.05. 114.54. 67.86, 
66.98. 58.53. 55.35. 44.41 . 24.49. 16.68. 
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mmol) and tilefliylamine (0.18 g. 1.81 mmol) in dimethyHbrniamlde (10 mL) 
was heated at 80-90* C for 7 hours. The mixture was concentrated in 
vacuo to an oil. The oil was dissolved in ethyl acetate, washed with water, 
t)rine, dried, filtered and concentrated to an oil. This oil was purified by 

10 chromatography (silica gel, methylene chloride/ethyt acetate 8:2) to give N- 
{2-[1-(3-etiioxy-4-methoxyphenyl)-3-hydroxybutyiH.3-dioxoisoindolin-4- 
yl}acetamlde as a white solid (0.5 g, 65%); mp 132-134* C; NMR 
(CDCIa) 5 9,54 (s. 1H), 8.73 (d. J=8.4 Hz. 1H). 7.62 (t. J=7.4 Hz. 1H). 746 
d. J=7.3 Hz. 1H). 7.12-7.08 (m, 2H). 6.83 (d. J=8.0 Hz. 1H). 5.46 (t, J=7.8 

15 Hz, 1H). 4.12 (q, J=7.1 Hz. 2H). 3.84 (s. 3H). 3.80 (m. 1H), 2.59-2.42 (m. 
2H). 2.25 (s. 3H), 1.65 (s, 1H). 1.45 (t. J=7.0 Hz, 3H). 1.27 (d. J=6.3 Hz, 
3H): ^'C NMR (CDCb) 5 170.36. 169.20. 167.96. 149.04, 'l 48.26, 137.29. 
135.70, 131.50, 131.36. 124.60. 120.61, 117.85, 113.10. 111.25. 66.00, 
64.39. 55.89. 52.43. 40.19. 24.92. 24.33. 14.73; Anal. Caicd. For 

20 — CMHaNaOi- C. 64:78: H. 615; N. 6.57. Found. C, 64-8^^^ - 



25- oxoisoindolin-4-yl}aGetamide (12 g, 2.81 mmol), pyridium chlorochromate 
(1.21 g. 5.63 mmol) and cellte (0.6 g) in methylene cNoride (35 mL) was 
stirred at room temperature for 4 hours. The mixture was filtered through 
ceiite and the ceiite washed with methylene chloride. The filtrate was 
washed with water, brine, dried, and concentrated. The residue was puri- 

30 fied by chromatography (^iica gel, mettiylene chioride:ethyi acetate 9:1) to 



EXAMPLE 25 



N'f2-f1-(3-EUioxv-4-mBthoxvDh6n)^)-3-oxobutvn- 
1.3^ioxdsoindolin-4~^ac0temidB 

A mixture of N-{2-(1-(3-ethoxy-4-methoxyphenyi)-3-hydroxybutyl)-1,3-di- 
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yield N-{2-{1 -(3-ethoxy-4-methoxyphenyl)-3-oxobutyl]-1 ,3-diO)«)isoindolln-4- 
yl}acetamide as a white solid (0.9 g. 76%); mp 128-129' C; NMR 
(COCI3) 5 9.52 (s. 1H), 8.71 (d. J=8.4 Hz. 1H). 7.62 (t, J=7.5 Hz, 1H), 7.46 
(d. J=7.2 Hz. 1H), 7.06-7.03 (m. 2H). 6.82 (d, J-8.9 Hz, 1H). 5.73-5.07 (dd, 

5 J=5.2 and 10.0 Hz. 1H). 4.11 (q. J=7.0 Hz. 2H), 4.04-3.93 (dd, J=10.0 and 
18.0 Hz. 1H). 3.83 (s, 3H). 3.28-3.19 (dd. J=5.2 and 18.0 Hz, 1H), 2.26 (s, 
3H), 2.18 (s. 3H), 1.46 (t, J=7.1 Hz, 3H); NMR (CDCI3) 8 205.18. 
170.62, 169.17. 167.10. 149,21, 148.40. 137.38. 135.81. 131.34. 131.24, 
124.69. 120.02, 117.91. 115.30, 112.57. 111.37, 64.44, 55.93. 49.96. 

10 44.82. 30.14. 24.93. 14.73; Anal. Calcd. For C23H24N2OB: C, 65.08; H. 5.70; 

N. 6.60. Found: C. 65.11; H. 5.64; N, 6.50, 

EXAMPLE 26 

N^-riR'^5-e^oxv-4-mBaioxvDhMv l).3-hydroxvbuM]- 
1.3-diox<^indolin-4-vl}acetamide 

15 A mixture of R-4-amino-4-(3-^oxy-4-niethoxyphenyl)butan-2-o1 (1.5 g. 
5.44 mmd), 3-acetamidophthalIc anhydride (1.11 g, 5.44 mmol) and 
triethylamlne (0.55 g. 5,44 mmol) was heated at 80-90* C for 7 hours. The 
mixture was concentrated In vacuo to an oil. The dl was dissolved in ethyl 
acetate and washed with water, brine, dried and concentrated. The residue 

20 was purified by chromatograhpy (silica gel. methylene chioride:ethyl ace- 
tate 8:2) to give N-{2-[1R-(3-ethoxy-4-methaxyphenyl)-3-hydroxybutyll-1.3- 
dioxoisoindolin-4-yl}aoetamide as a white solid (1.87 g. 80%); ^H NMR 
(CDCI3) 5 9.61 (s. 1H). 8.75 (d. J=8.4 Hz. 1H), 7.63 (t, J=7.6 Hz, 1H), 7.47 
(d. J=7.2 Hz. 1H), 7.06 (m. 2H). 6.83-6.80 (m, 1H). 5.58-5.51 (dd. J=4.2 

25 and 11.7 Hz, 1H). 4.11 (q. J=7.0 Hz. 2H). 3.84 (s. 3H), 3.80-3.73 (m. 1H). 
2.92-2.80 (m. 1H). 2.25 (s. 3H). 2.12-2.01 (m. 1H). 1.45 (t. J=7.0 Hz. 3H). 
1 .29 (d, J«6.1 Hz. 3H); NMR (CDCia) 8 170.39. 16921 . 167.96, 149.01 , 
148.17. 137.36. 135.86, 131.61, 131.19. 124.75. 120.35, 117.95, 115,30, 
112.90, 111.13, 64,88, 64.39,55.88, 51.32, 39.92, 24.93. 23.77, 14.74. 
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EXAMPLE 27 

N'f241R'^3-ethoxV'4^ethoxvDhQnvl)'^'OXObut^ 

vHacetamide 

A mixture of N-{2-[1R-(3-ethoxy-4-methoxyphenyl)-3-hyclroxybutyl]-1»3- 
5 dioxoisoindolin-4-yl}acetamide (1.8 g» 4.2 mmol), pyridinium chlorochro- 
mate (1 .44 g, 6.62 mmol) and Celite (0.7 g) in methylene chloride (40 mL) 
was stinred at room temperature for 4 hours. The mixture was filtered 
through celite and the filtrate was washed with water, brine, dried and con- 
centrated. The crude product was purified by chromatography (silica gel, 

10 methylene chlorideiethyl acetate 9:1) to yield N-{2-[1R-(3-ethoxy-4- 
methoxyphenyl)-3-oxobutylH,3^ioxoisolndolin-4-yl}acetamide as a white 
solid; mp 81^3* C; NMR (CDCI3) 8 9.52 (s. 1H), 8.71 (d. J=8.4 Hz, 1H), 
7.62 (t, 7.6 Hz, 1H), 7.45 (d. J=7.2 Hz, IN). 7,06-7.03 (m, 2H), 6.83 (d. 
J=8.8 Hz, 1H), 5.73-5.67 (dd, J=5,2 and 9.9 Hz, IN), 4.12 (q» J=7.0 Hz, 

15 2H). 2.26 (s, 3H), 2.18 (s, 3H), 1.46 (t, J«7,0 Hz. 3H); "C NMR (CDCI3) 8 
205.17, 170.02, 169.14, 167.84, 149.14, 148.35, 137.34. 135.79. 131.29, 
131.20, 124.65. 119.97, 117.88. 115.25, 112.48. 111.29, 64-39» 55.89, 
49.92. 44.78, 30.13, 24.92. 14.70; Anal. Calcd. For C23H24M2O&: C, 65.08; 
H, 5.70; N, 6.60. Found: C, 65.10; H, 5,68; N, 6.45. 

26 EXAMPLE28 

N-f2'riS'f3-EthoxV'4'methoxvDhenvl)'3^ydroxvbuMh 
1^3^ioxoisoindolin-4'Vliacetamld9 

A mixture of S^-amino-4-(3-e1hoxy-4-methoxyphenyl)butan-2-oi (1.5 g, 
5.44 mmol), 3-acetamidophthalic anhydride (1.11 g. 5.44 mmol) and 

25 triethylamine (0.55 g, 5.44 mmol) In dimethylfonnamide (20 mL) was 
heated at 80-90* C for 7 hours. The mixture was concentrated in vacuo to 
an oil. The oil was dissolved in ethyl acetate and washed with water, brine, 
dried and concentrated. The crude product was purified by chromatogra- 
phy (silica gel, methylene chlorideiethyl acetate 8:2) to give N'{2-I1S-(3- 

30 ethoxy-4-methoxyphenyl)-3-hydroxybutyl]-1 ,3-dioxoisoindolin-4- 
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yi}acetamide as a white solid (1.81 g. 78%); NMR (CDCI3) S 9.54-9.52 
(d, 1H). 8.76-8.70 (m, 1H). 7.66-7.58 (m. 1H). 7.49-7.43 (m. 1H), 7.12-7.05 
(m. 2H). 6.85-6.80 (m. 1H). 5.58-5.43 (m. 1H). 4.16-4.04 (q. 2H). 3.84 (s. 
3H). 3.80-3.74 (m. 1H). 2.95-2.82 (m. 1H). 2.57-2.44 (m. 1H), 2.26 (s, 3H). 
5 1.47 (t.3H). 1.25 (d.3H). 

EXAMPLE 29 

N-{2-J1S-^3-ethoxV'4^ethoxvia)6n^-3^xobutvn-1.3-diox<^aolndoli^ 

A mixture of N-{2-[1S-{3-ethoxy-4-methoxyphenyt)-3-hydroxybutyll-1,3- 

10 dioxoisoindotin-4-yl}acetamide (1.79 g, 4.2 mmol), pyridinlum chlorochro- 
mate (1.43 g, 6.63 mmol) and cellte (0,7 g) in methylene chloride (50 mL) 
was stirred at room temperature for 4 hours. The mixture was filtered 
through Celite and the filtrate was washed with water, brine, dried and con- 
centrated. The crude product was purified by chromatography (silica gel, 

15 methylene chloride/ethyl acetate 9:1) to give N-{2-[1S-(3-ethoxy-4- 
methoxyphenyl)-3-oxobutyI]-1,3-dioxoisoindolin-4-yl}acetamide as a white 
solid (1.43 g, 79%); mp 80-82* C; NMR (CDCI3) 8 9.52 (s, 1H), 8.71 (d, 
J=8.4 Hz, 1H). 7.62 (t, J=7.5 Hz, 1H). 7.46 (d. J=7.3 Hz. 1H), 7.06-7.03 (m. 
2H), 6.83 (d. J=8.8 Hz, 1H), 5,73-5.67 (dd, J=5.2 and 9.9 Hz. 1H), 4.11 (q, 

20 J=7.0 Hz, 2H). 4.04-3.93 (dd, J=10.0 and 18.1 Hz, 1H), 3.83 (s. 3H), 3.28- 
3.19 (dd, J=5.3 and 18.1 Hz. 1H), 2.26 (s, 3H), 2.18 (s, 3H). 1.46 (t. J=7.1 
Hz. 3H); NMR (CDCI3) 8 205.19, 170.04. 169.16, 167.86, 149.16, 
148.36. 137.36. 135.80. 131.31, 131.22. 124.67, 119.99, 117.90, 115.27, 
112.49. 111.30, 64.41, 55.90, 49.93, 44.80, 30.15, 24.94, 14.72; Anal. 

25 Calcd. For C23H24N2O6: C. 65.08; H, 5.70; N, 6.60. Found: C. 65.05; H. 
5.77; N, 6.61. 
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EXAMPLE 30 



4-Amlno-241'(3-ethoxv-4^athoxvDhBnvn'34t 

dtone 

A mixture of 4-amlno-4-(3-ethoxy-4-methoxyphenyl)butan-2-ol hydro- 
5 chloride (1.0 g. 3.63 mmoi), 3-amino-N-ethoxycarbonylphthalimide (0.85 g, 
3.63 mmol) and triettiytamine (2.37 g, 3,63 mmol) in dimethylformamide (15 
mL) was heated at 80-90''C for 16 hours. The mixture was concentrated in 
vacuo and the residue was stirred with methylene chloride (10 mL). The 
mixture was filtered and the filtrate was concentrated and purified t>y chro- 
10 matography (silica gel, methylene chloride:ethyl acetate 8:2) to give 4- 
amino-2-[1 -(ethoxy-4-methoxyphenyl)-3-hydroxybutyQisolndoline-1 ,3-dione 
as a white solid (0.72 g, 52%); NMR (CDCI3) 8 7.41-7.35 (m, 1H), 7.11- 
7.05 (m. 3H). 6.83-6.80 (m, 2H). 5.54-5.48 (dd, J=4.1 and 11.8 Hz. 1H), 
5.22 (s. 2H). 4.10 (q, 2H), 3.85 (s, 3H). 3.77 (m, 1H). 2.88-2.77 (m, 1H), 
1 5 2.07-1 .00 (m. 1 H). 1 .67 (s, 1 H), 1 .45 (t 3H). 1 .27 (d. 3H). 



4^mino-241-f3-ethoxv-4'methoxvDhenvl)-3-<>xobuMV^^^^ 
A mixture of 4-amino-2-[1-(3-ethoxy-4-methoxyphenyl)-3-hydroxybut- 

yl]isoindoHne-_1,3-dione (OJ. g. 1.82 mmol), pyridinium chlorochromate 
20 (0.79 g, 3-64 mmol) and Celite (0.6 g) in methylene chloride (40 mL) was 

stinred at room temperature for 4 hours. The mixture was filtered through 

celite and the filtrate was washed with water, brine, dried and concentrated. 

The residue was purified by chromatography (silica gel, methylene chlo- 

rideiethyl acetate 95:5) to give 4-amlno-241-(3-ethoxy-4-methoxyphenyl)-3- 
25 oxobutyllisoindoline-1,3«<llone as a white solid (0.49 g, 71%); NMR 

(CDCI3) S 7.38-7.31 (t. J=7.3 Hz. 1H). 7.08-7.05 (m, 3H). 6.81-6.77 (m, 2H). 

5.74-5.67 (dd. J=5.9 and 9.4 Hz, 1H). 5.20 (s. 2H), 4.11 (q. J=7.0 Hz. 2H). 

3.98-3.87 (dd. J=9.5 and 17.8 Hz, 1H), 3.83 (s. 3H), 3.33-3.23 (dd. J=5.6 

and 17.7 Hz. 1H), 2.18-(s. 3H). 1.44 (t, J-6.9 Hz, 3H). 



EXAMPLE 31 
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EXAMPLE 32 

2-41'(3-Bhoxv-4-m^hox)mhBnvn-3-oxobutvn-4^)vrmlvlisoi^ 

dlone 

A mixhjre of 4-amino-2-[1-(3-ethoxy-4-iTiethoxyphenyl)-3-oxobutyl]iso- 

5 lndoline>1,3-d!one (0.35 g, 0.92 mmol) and 2,5-dimethoxytetrahydrofuran 
(0.12 g, 0.92 mmol) in glacial acetic acid (5 mL) was refluxed for 1 hr. The 
mixture was dissolved in ethyl acetate (50 mL) and washed with saturated 
sodium bicarbonate, water, brine, dried and concentrated. The residue 
was purified by chromatography (silica gel, methylene chloride:ethyi ace- 

10 tate 95:5) to 2-I1-(3-ethoxy-4-mothoxyphenyl)-3-oxobutylH- 
pyrrolyli80lndoline-1,3<iione as a yeDow solid {027 g, 69%); mp 93-95' C; 

NMR (CDCI3) 8 7.77-7.55 (m. 3H). 7.14-7.08 (m. 4H). 6.80 (d. J=8.8 Hz. 
1H). 6.39-6.37 (m. 2H). 5.77-5.71 (dd. J=5.5 and 9.8 Hz. 1H). 4.10 (q. 
J=7.0 Hz. 1H). 4.05-3.93 (dd. J=9.8 and 18.0 Hz. 1H). 3.82 (s. 3H). 3.31- 

15 3.22 (dd. J=5.4 and 18.0 Hz. 1H). 2.16 (s, 3H). 1.44 (t. J=7.0 Hz. 3H); "C 
NMR (CDCI3) 6 205.27. 167.27. 166.13, 149.09. 148.25. 138.39, 135.11. 
133.99. 131.39. 129.92, 122.06. 121.28, 120.74, 12029. 112.69. 111.28. 
110.66. 64.38, 55.89, 50.16. 44.69, 30.13, 14.69; Anal. Calcd. For 
C25H24N2O5: C, 69.43; H, 5.59; N, 6.48. Found: C, 69.49; H. 5.6S; N, 6.33. 

20 EXAMPLE 33 - 

2-Chloro4^'{2-ri-(3-^0u3XV-4-methoxvDhenvi)-3-oxobutvn- 
1.3-diO}a)i$(Kndol-4-vl}acetamide 

A mixture of 4-amino-2-t1-(3-ethoxy-4-methoxyphenyl)-3-oxobut- 
yl]i80indoline-1.3-dione (0.9 g, 2.34 mmol) amd chloroacetyl chloride (0.29 

25 g, 2.57 mmol) In tetrahydrafuran (20 mL) was heated to reflux for 1 0 min- 
utes. The mixture was concentrated In vacuo to give 2-chloro-N-{2-{1-(3- 
ethoxy-4-methoxyphenyl)-3-oxobutyl]-1.3-dloxoisoindolln-4-yl}acetamlde 
(1.07 g. 100%); ^H NMR (CDCI3) 8 10.56 (a, 1H). 8.71 (d. J-8A Hz. 1H). 
7.66 (t. J-7.6 Hz, 1H). 7.53 (d. J=7.3 Hz, 1H), 7.09-7.05 (m. 2H), 6.82 (d. 

30 J=8.0Hz, 1H). 5.75-6.69 (dd, J=5.3 and 9.8 Hz, 1H), 4.22 (s, 2H), 4.12 (q, 
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J=7.1 Hz, 2H), 4,04-3.93 (m, 1H). 3.83 (s. 3H), 3.31-3.21 (dd, J=5.2 and 
18.0 Hz, 1H), 2,18 (8, 3H). 1.45 (t J=7.0 Hz, 3H). 

EXAMPLE34 

5 1.3<tioxolsolndoUn-4-vnacetamide Hydrochloride 

A mixture of 2*-chloro-N-{2-(1-(3-ethQxy-4-methoxyphenyl)-3-oxobutyq- 
1«3-dioxoi8oindolln-4-yl}acetamid8 (1.07 g, 2.34 mmol) and N,N- 
dimethylamine (2.0 M in nnethanol, 3.5 mL, 7.0 mmol) in tetrahydrofuran 
(15 mL) was stirred at room temperature for 16 hours. The solvent was 

10 removed In vacuo to give an oil. The oil was purified by chromatography 
(silica gel, methylene chloride:ethyl acetate 7:3) to give a white solid. To a 
solution of the solid In ethyl acetate (10 mL) was added hydrogen chloride 
In ether (1N, 4 mL). The slurry was filtered and washed with ether to give 
2-(dimethylamlno)-N-{2-[1 -(3-ethoxy-4-methoxyphenyl)-3-oxobutyll-1 ,3- 

15 dioxolsoindolin^-yl}acetamide hydrochloride as a white solid (0.52 g» 44%); 
mp 100-102* C; ^H NMR (DIVISO-da) 8 10.63 (s, 1H), 10.27 (s, IN), 8.21 (d, 
J=8.2 Hz, 1H), 7.84 (t. J=7.7 Hz, 1H), 7.67 (d. J=7.3 Hz, 1H). 6.98 (s, 1H). 
6.89 (s, 2H), 5.63-5.57 (dd, J=6.0 and 8.8 Hz. 1H), 4.19 (b. 2H), 3.99 (q, 
J=6.9 Hz. 2H). 3.77-3.67 (m. 1H), 3.74 (s, 3H), 3.52-3.42 (dd, J=6.1 and 

20 18.1 Hz, 1H). 2.84 (s, 6H), 2.12 (s, 3H), 1.30 (t, J=6.9 Hz, 3H): ^^C NMR 
(DMSO-d$) 5 205.81, 167.32, 167.14, 164.84, 148.49, 147.76, 135.85, 
134.29, 131.74, 131.48, 127.70, 119.48. 119.27. 119.09, 112,19, 111.76. 
63.76. 58.32, 55.48, 48.90, 44.27. 43.47. 29.87, 14.69; Anal. Calcd. For 
C25H30N3O6CI: C. 59.58; H, 6.00; N, 8.34; CI, 7.03. Found: C, 59.18; H, 

25 6.03; N, 8.14; CI, 6.68. 

EXAMPLE 35 

4-Amino-241R'^3'^Utox)/'4-methoxvphenvl)'34ivdmxvbutvm^^^ 

dione 

A mixture of 4R-'amlno-4R-(3-ethoxy-4-methoxyphenyl)butan-2-ol hy- 
30 drochioride (4.0 g, 14.5 mmol), 3-amino-N-ethoxycarlx3nylphthalimide (3.57 



-48- 



wo 01734606 




FCT/USOO/30770 



g, 15.2 mmol) and triethylamine (1.47 14.5 mmol) in dimethylfbrmamide 
(60 mL) was heated at 80-90*' C for 16 hours. The mixture was concen- 
trated in vacuo and Oie residue was dissolved in ethyl acetate, washed with 
water, brine, dried and concentrated. The cnjde product was purified by 
5 chromatography (silica gel, methylene chloride/ethyl acetate 8/2) to give 4- 
amlno-2-[1 R-(3-ethoxy-4-methoxyphenyl)-3-hydroxybutyl]lsoindoline-1 ,3- 
dione (2.3 g, 41%) as a yellow solid; 

EXAMPLE 36 

10 d/one 

A mixture of 4-amino-2-[1R-(3-ethoxy-4-methoxyphenyl)-3-hydroxybut- 
yt)isoindollne-1,3-dione (2.2 g. 5.72 mmol), pyridinium chlorochromate (2.5 
g, 11.44 mmol) and celite (2 g) in methylene chloride (110 mL) was stin-ed 
at room temperature for 4 hours. The mixture was filtered through celite 

15 and the filtrate was washed with water, brine, dried, and concentrated. The 
residue was purified by chromatography (silica gel. methylene chlo- 
ride:ethyl acetate 95:5) to give 4-amino-2-[1R-(3-ethoxy-4-methoxyphenyl)- 
3-oxobutyl]isoindoline-1.3-dione (1.23 g, 56%) as a yellow solid: NMR 
(CDCb) 5 7,38-7.32 (m, 1H), 7.08-7,05 (m, 3H), 6.81-6.78 (m. 2H), 5.74- 

20 5.68 (dd, J=5.8 and 9.3 Hz, 1H), 5.20 (b, 2H), 4.11 (q, J=6.9 Hz, 2H), 3.98- 
3.87 (dd, J=9.5 and 17.8 Hz, 1H), 3.82 (s, 3H), 3.33-3.23 (dd. J=5.6 and 
17.8 Hz. 1H), 2.17-(s, 3H). 1.45 (t, J=6.9 Hz, 3H); ^^C NMR (CDCb) 5 
205.37. 169.98, 168.58, 148.89, 148.22, 145.19, 135.04, 132.48, 131,96, 
120,94. 119.98. 112,62, 112.54, 112.20, 111.06, 64.31, 60.36, 55.88. 

25 49.54,45.08,30.18,14.70. 

EXAMPLE 37 

2'41R'^3^thoxV'^methoxvDhenvl)'3-oxobutvlh4-DvrmMi^^^ 

dione 

A mixture of 4-amino-2-[1 R-(3-ethoxy-4-methoxyphenyl)-3-oxobut- 
30 ylllsoindoline-1,3-dione (0.34 g, 0.89 mmol) and 2.5- 
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dimethoxytetrahydrofuran (0.12 g, 0.93 mmol) in glacial acetic add (5 mL) 
was refluxed for 1 hr. The mixture was dissolved in ethyl acetate (50 mL) 
and washed with saturated sodium t>icarbonate, water, brine» dried and 
concentrated. The residue was purified by chromatography (silica gel, me- 

5 thylene chloride:ethyl acetate 95:5) to give 2-[1R-(3-ethoxy-4- 
methoxyphenyl)-3-oxobutyl]-4*pym)lyll80indoline-1,3-dlone (0.23 g, 60%) 
as a yellow solid; mp 90-92' C; NMR (CDCb) 5 7.73-7.56 (m, 3H), 7.15- 
7.08 (m, 4H). 6.81 (d. J=8.8 Hz, 1H), 6.39-6.38 (m, 2H), 5.77-5.71 (dd, 
J=5.4 and 9.8 Hz, 1H), 4.10 (q, >6.9 Hz. 2H), 4.05-3.94 (dd, J=9.8 and 

10 18.1 Hz, 1H). 3.82 (s, 3H), 3.31-3.22 (dd, J=S.4 and 16.1 Hz, 1H), 2.16 (s. 
3H), 1.45 (t, J=6.9 Hz, 3H); "C NMR (CDCI3) 6 205.28. 167.27. 166.13. 
149.08, 148.24, 138.39, 135.11, 133.99, 131.38, 129.03. 122.05* 121.28, 
120.75, 120.28, 112,66. 111.26, 110.66, 64,37, 55.89, 50.15. 44.69, 30.14, 
14.69; Anal. Calcd. For C25H24N205: C, 69.43; H, 5.59; N, 6.48. Found: C, 

15 69.49; H, 5.65; N. 6.33, 



A mixture of 4-amino-2-[1R-(3-ethoxy-4-methoxyphenyl)-3-oxobut- 
20 ylJisoindoline-tS^dione (0.9 g, 2.34 mmol) and chloroacetyl chloride (0.29 
g, 2.58 mmol) In tetrahydrofuran (20 mL) was heated to reflux for 10 min- 
utes to give crude 2-chloro-N-{2-[1R-(3-ethoxy-4-methoxyphenyl)-3' 
oxobutyl]-1,3-dioxoisoindolin-4-yl}acetamide, which was stirred with N,N- 
dimethytamine (2.0 M in methanol, 3.5 mL) in tetrahydrofuran (15 mL) at 
25 room temperature for 16 hours. The mixture was concentrated in vacuo to 
an oil. The oil was purified by chromatography (silica gel, methylene chlo- 
ride:ethyl acetate 75:25) to give a white solid. To the solid in ethyl acetate 
(10 mL) was added IN hydrochloric acid in ether (4 mL). The slurry was 
filtered and washed with ether to give 2-(dimethylamino)-N-{2-[1R-(3- 
30 ethoxy-4-methoxyphenyl)-3-oxobutyl]-1,3<iioxoisoindolin-4-yl}acetamide 



EXAMPLE 38 



2'(DlmethYlamino)'N-f2- 
] 1.3^loxolsoIni 
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hydrochloride as a white solid (0.45 g, %): mp 118-120* C; NMR 
(DMSO-de) 8 10.60 (s, 1H). 10.29 (s, 1H). 8.16 (d, J=8.2 Hz, 1H). 7.84 (t. 
J=7.6 Hz, 1H), 7.67 (d. J=7.2 Hz. 1H). 6.97 (s. 1H). 6.88 (s, 2H). 5.62-5.56 
(dd, J=5.9 and 8.8 Hz, 1H), 4.27 (s, 2H), 3.98 (q. J=7.0 Hz, 2H), 3.77-3.66 

5 (m. 1H), 3.70 (s, 3H), 3.51-3.41 (dd, J=6.0 and 18.1 Hz, 1H). 2.88 (s, 6H), 
2.11 (s, 3H). 1.30 (t. J?6.9 Hz, 3H): ^^C NMR (DMSO-ds) 5 205.81, 167.18, 
167.12. 164.35. 148.49, 147.76, 135.83, 134.11, 131.78, 131.47, 128.05, 
119.64, 119.42. 119.26, 112.17, 111.76, 63.76. 57.88. 55.48. 48.90. 44.25. 
43.27. 29.88. 14.70; Anal. Calcd. For C2SH30N3O6CI + 0.27 H2O: C. 59.01; 

10 H, 6.05; N, 8.26; CI. 6.97. Found: C, 59.06; H, 6.09; N, 8.14; CI, 6.97. 

EXAMPLE 39 

Tablets, each containing 50 mg of 2-[1-(3-ethoxy-4-methoxyphenyl)-2- 

methylsul1bnylethyl]-4.5-diamlnoisobidoline-1.3-dione, can be prepared In 

the following manner 
IS Constituents (for 1000 tablets) 

2-11 -(3-ethoxy-4-methoxyphenyl)- 



2-methylsulfbnylethyl]- 
4.5-diamino-l8oindoline- 
1,3-dione 50.0 g 

20 lactose 50.7 g 

wheat starch.,.. 7.5 g 

polyethylene glycol 6000 5.0 g 

talc 5.0 g 

magnesium stearate 1.8 g 

25 demineralized water q.s. 



The solUl ingredients are first forced through a sieve of 0.6 mm mesh 
width. The active ingredient, lactose, talc, magnesium stearate and half of 
fl^e starch then are mixed. The other half of the starch is suspended in 40 
mL of water and this suspension Is added to a boiling solution of the poly- 
30 ethylene glycol in 100 mL of water. The resulting paste is added to the pul- 
verulent substafices and the mixture is granulated, if necessary with the 
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addition of water. The granulate )s dried overnight at as^'C, forced through 
a sieve of 1.2 mm mesh width and compressed to form tablets of approxi- 
mately 6 mm diameter which are concave on both sides. 

EXAMPLE40 

5 Tablets, each containing 100 mg of 7-I1-(3-ethoxy-4-methoxyphenyi)-2- 
methylsuHbnylethyll-3-pyrTOlino[3,4-elbenzlmidazole-6,8-dione, can be pre- 
pared in ttie fbllowing manner 

Constituents (for 1000 tablets) 

7-[1-(3-ethoxy-4-methoxyphenyl)- 
10 2HmethylsuKbnylethyl]- 
3-pynrolino[3,4-e]benz* 



imidazoie-6,8-dione lOO.Og 

lactose lOO.Og 

wheat starch 47.0 g 

15 magnesium stearate.... 3.0 g 



All the solid ingredients are first forced through a sieve of 0.6 mm mesh 
width. The active ingredient, lactose, magnesium stearate and half of the 
starch then are mixed. The other half of the starch Is suspended in 40 mL 
of water and this suspension is added to 100 mL of boiling water. The re* 

20 suiting paste is added to the pulverulent substances and the mixture Is 
granulated, if necessary with the addition of water. The granulate is dried 
overnight at 35*C, forced through a sieve of 1.2 mm mesh width and com- 
pressed to form tablets of approximately 6 mm diameter which are concave 
on both sides. 

25 EXAMPLE 41 

Tablets for chewing, each containing 75 mg of 2-[1-(3-ethoxy-4- 
methoxyphenyl)-2-methylsulfonylethyO-3-pyrrolino[3,4-1]qulnoxaline-1,3^ 

dione, can be prepared in the following manner 
Composition (for 1000 tablets) 

30 2-[1 -(3-ethoxy-4-methoxyphenyl)- 

2Hmethylsulfonytethyl]- 
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3-pyrrolino[3.4-qquinoxaline- 



1,3-dione 75.0 g 

mannitol 230.0 g 

lactose ISO.Og 

5 talc 21 .Og 

glycine 12.5g 

stearic acid lO.Og 

saccharin 1.5g 

5% gelatin solution q.s. 



10 All the solid ingredients are first forced through a sieve of 0.25 mm 
mesh width. The mannitol and the lactose are mlxed» granulated with the 
addition of gelatin solution, forced through a sieve of 2 mm mesh width, 
dried at SO^'C and again forced through a sieve of 17 mm mesh width. 3- 
(3-Ethoxy-4-methoxyphenylVN-hydroxy-3-phthalimidoproplonamide. the 

15 glycine and the saccharin are carefully mixed, the mannitol, the lactose 
granulate, the stearic acid and the tele are added and the whole Is mixed 
thoroughly and compressed to fbnm teblete of approximately 10 mm diame- 
ter which are concave on lx)th sides and have a breaking groove on the 
upper side. 

20 EXAMPLE 42 

Tablete, each conteining 10 mg N-{2-[1-(3-ethoxy-4-m8thoxyphenyl)-3- 
oxobutyl]-1,3-dioxoisoindolin-4-yl}acetemide, can be prepared in the follow- 
ing manner 
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Composition (for 1000 tablets) 

N-{2-[1 -(3-ethoxy-4-methoxy- 
phenyl)-3-oxobutylI-1 .3-dioxo- 
i8oindo!in-4-yl}acetamide 

lactose 

com starch 

polyethylene glycol 6000 , 

talc, 

magnesium stearate 

deminerallzed water 



. 17.5 g 



. 10,0 g 
328.5 g 



5.0 g 
25.0 g 
4.0 g 



The solid ingredients are first forced through a sieve of 0.6 mm mesh 
width. Then the active imide ingredient, lactose, talc, magnesium stearate 
and half of the starch &rB intimately mixed. The other half of the starch is 
suspended in 65 mL of water and this suspension is added to a boiling so- 

15 iution of the polyettiylene glycol in 260 mL of water. The resulting paste is 
added to the pulverulent substances, and the whole is mixed and granu- 
lated, if necessary with the addition of water. The granulate is dried over- 
night at aS'^C, forced through a sieve of 1.2 mm mesh width and com- 
pressed to form tablets of approximately 10 mm diameter which are con- 

20 cave on tx>th sides and have a breaking notch on the upper side. 



Gelatin dry-filled capsules, each containing 100 mg of N-{2-[1R-(3- 
ethoxy-4-methox^henyl)-3-oxobutyl]-1,3-dioxoisoindoiin-4-yl}acetamide, 
can be prepared in the following manner 



EXAMPLE 43 
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Composition (for 1000 capsules) 



N-{2-[1 R-(3-ethoxy-4-methoxy- 
phenyl)-3-oxobutyll- 
1 .S-dioxoisoindolin-^-yl}- 
acetamlde 1 



100.0 g 
. 30.0g 
2.0 g 
8.0 g 



microcrystaltine cellulose 



sodium lauryl sulfate 



magnesium stearate 



The sodium lauryl sullate is sieved into the N-{241R-(3-ethoxy-4- 
10 methoxyphenyi)-3-oxobutyl]-1 ,3-dioxoi80indol]n-4-yl}acetamide through a 
sieve of 0.2 mm mesh width and the two components are intimately mixed 
for 10 minutes. The microcrystalline cellulose Is then added through a 
sieve of 0.9 mm mesh width and the whole is again Intimately mixed for 10 
minutes. Finally, the magnesium stearate is added through a sieve of 0.8 
15 mm width and, after mixing for a further 3 minutes, the mixture is Intro- 
duced in portions of 140 mg each into size 0 (elongated) gelatin dry-fill 
capsules. 



A 0.2% injection or Infusion solution can be prepared, for example, in 
20 the following manner 



2-(Dimethylamino)-N-{2-[1 -(3-efrioxy-4-methoxyphenyl)-3-oxobutyi]-1 .3- 
dioxoisoindolin-4-yl}acetamide hydrochloride is dissolved in 1000 mL of wa* 
30 ter and filtered through a microfilter The buffer solution is added and ttie 
whole is made up to 2500 mL with water. To prepare dosage unit forms, 



EXAMPLE 44 




sodium chloride 22.5 g 



phosphate buffer pH 7.4 300.0 g 



demineralrzed water to 2500.0 mL 
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portions of 1.0 or 2.5 mL each are introduced into glass ampoules (each 
containing respectively 2.0 or 5.0 mg of imide). 

EXAMPLE 4S 

CvclODenM-N-{2-f1'(3^thoxv-4-methoxvDhenvt}'^^^ 
5 1.3'<iiaxoisofndoUn'4-vl}carboxamicle 

A mixture of 2-[1-(3-etlioxy'4-methoxyphenyl)-2-(meth^sulfbnyi)ethyip 
4-aminolsoindoline-1,3-diOTe (0.85 g, 2.0 mmol) and cyciopentanecart>onyl 
chloride (0.8 mL, 6.6 mmol) was heated at 100* C for 30 mtn. The mixture 
was cooled to room temperature. Methanol (10 mL) was added to the mix- 

10 ture. The mixture was stirred at 0* C for 1h. The resulting suspension was 
filtered to yield a solid. This solid was stirred in ether (10 mL) for 1h. The 
suspension was filtered and washed with ether to give cyciopentyt-N-2-[1- 
(3-ethoxy-4-methoxyphenyl)-2-(methylsulfonyl)ethyl]-1 ,3-dioxol80jndolin-4- 
yl}cdrboxamide as a white solid (400 mg, 38% yield): mp» 134*136' C; 

15 NMR (CDCI3) 8 1.49 (t, J = 6.9 Hz, 3H, CH3). 1.57-2.06 (m, 8H, C5Hs\ 
2.76-2.83 (m, 1H, CH), 2.87 {s. 3H. CH3), 3.75 (dd. J - 4.6. 14.4 Hz. 1H. 
CHH). 3.87 (s. 3H, CH3), 4.12 (q, J = 7.0 Hz. 2H, CH2). 4.56 (dd, J = 10.3, 
14.4 Hz, 1H, CHH), 5.88 (dd, J = 4.5, 10.3 Hz, 1H, NCH). 6.84-6.87 (m, 1H. 
Ar), 7.10-7.14 (m. 2H. Ar), 7.48 (d, J = 7.2 Hz. 1H, Ar). 7.66 (t. J = 7.5 Hz. 

20 " 1 H, Ar), 8.79 (d, J = 8.4 Hz, 1H. Ar). 9.54 (s, 1 K NH); ^^C NMR (CD 

S14.61, 25.81. 30.19, 30.23. 41.57. 47.14. 48.6, 554.62. 55.88. 64.47, 
111.42, 112.41, 115.08. 117.92, 120.29. 124.98. 129.28, 130.98. 136.02, 
137.89. 148.58, 149.71, 167.53. 169.48, 175.45; Anal Calcd for 
C26H30N2O7S + 0.1 H2O: C, 60.47; H, 5.89; N, 5.42; H2O, 0,35, Found: C, 

25 60.22; H. 5.67; N. 5.44; H20, 0.24. 

EXAMPLE 46 

3'(Dimethvlamino)'N'f2'rU3'ethoxv-4-methoxvDhenvl)'2-(m 
yDethvIl- 1. 3<lioxoisoindoHn-4-vl}DroDanamicle 

A mixture of 2-[1-(3-ethoxy-4-methoxyphenyl)-2-(methylsulfonyl)ethyl]- 
30 4-aminoisoindoline-1,3-dione (0.80 g« 1.9 mmd) and 2-bromopropionyl 
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Chloride (0.8 mL, 7.9 mmol) was heated at 100^ C for 30 min. The mixture 
was cooled to room temperature. Methanol (10 mL) was added to the mix- 
ture. The solvent was removed in vacuo to give an oil. The oil was stinred 
in ether (10 mL) for 1 day. The resulting suspension was filtered and the 

5 solid washed witfi ether to give 3*bromo-N-{2-[1-(3-ethoxy-4- 
methoxyphenyl)-2-^methylsulfbnyl)ethyl]-1,3-dioxoisolndolin-4- 
yl}propanamide as a yellow solid (0.84 g. 80% yield). A portion of the iso- 
lated bromide (620 mg. 12 mmol) and dimethylamlne (2 mL, 2M In mettia- 
no!, 4 mmol) was stin^d at room temperature for 3 h. The resulting sus- 

10 pension was filtered and washed with niethanol to yield the cnjde product 
as a yellow solid. The solid was purified by column chromatography to give 
3-{dimethylamino)-N-{2-I1-(3^thoxy-4-methoxyphenyl)-2- 
(methylsulfonyl)ethyll-1,3-dioxoisoindoiin-4-yl}propanamide as a white solid 
(180 mg. 30% yield): mp, 163-165' C; NMR (CDCI3) 5 1.47 (t J = 6.9 

15 Hz, 3H. CH3), 2,38 (s. 6H, CH3). 2.59 (t, J = 5.7 Hz, 2H, CH2). 2.70 (t. J = 
5.9 Hz, 2H, CH2), 2.82 (s, 3H, CH3). 3.78-3,85 (m. 1H, CHH), 3.86 (s, 3H, 
CH3), 4.10 (q, J = 7,0 Hz, 2H, C^), 4,49 {dd, J = 9.8, 14.6 Hz, 1H, CHH), 
5.86 (dd, J = 4.9, 9.7 Hz. 1H, NCH). 6.82-6.85 (m, 1H, Ar). 7.10-7.13 (m. 
2H, Ar), 7.48 (d. J = 7.2 Hz. 1H, Ar), 7.63 (t. J = 7.5 Hz, 1H. Ar), 8.82 (d, J 

20 = 8,4 Hz, 1H, Ar), 11.36 (s. 1H, NH); ^^C NMR (CDCI3) 6 14.62, 34.85. 
41,49, 44.65. 48.74, 54.31, 55.01. 55.88, 64.44, 111.43, 112.52, 115.99. 
117.93. 120.39. 120.08, 129.52, 131.42, 135.59. 137.33. 148.55, 149.67, 
168.00, 168.16. 171.86; Anal Calcd for C25H31N3O7S: C, 58.01; H. 6,04; N, 
8.12. Found: C, 57.75; H. 5.86; N, 7.91. 

25 EXAMPLE 47 

2-(Dime^vlamino)-N'^2'f1'(3^1ho 

vl}ethvlM.3<lioxo}soinaolin-4-vl}DroDanamid^^ hydrogen chloride 

Step 1: A solution of 4-amino-2-[1-(3-ethoxy-4-methoxyphenyl)-2- 
(methylsulfonyl)ethyllisoindoline-1,3-dione (500 mg. 1.20 mmol) and 2- 
30 bromoproptonyl bromide (0.140 mL, 1.34 mmol) in methylene chloride (10 
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mL) was sfirred at room temperature overnight An additional 0.1 mL of 2* 
bromopropionyl bromide (1 mol) was added and the mixture stirred over- 
night. To the mixture was added brine (4 mL), Sodium bicarbonate (sat 10 
mL) and methylene diloride (15 mL). The organic layer was separated, 

5 was washed with brine (10 mL), and dried over magnesium sulfiate. The 
solvent was removed in vacuo to give a yellow oil. The oil was slunled in 
ether (10 mL). The resulting suspension was filtered and the solid washed 
with ether to give 2-bromo-N-{2-[1-(3-ethoxy-4-methoxyphenyl)-2- 
(methylsulfony))ethyl]-1.3-dioxoisoindolin-4-yl}propanamide as a white solid 

10 (500 mg, 76% yield): NMR (CDCI3) 8 1.46 (t J= 6.9 Hz, 3H, CH3), 1.97 
(d, J = 6.9 H2» 3H, CH3). 2.86 (s. 3H, CH3). 3.75 (dd, J = 4.5, 14.4 Hz. 1H. 
CHH), 3.85 (s, 3H. CW3). 4.49-4.59 (m, 2H, CHH. CH), 4.09(q. J = 6.9 Hz, 
2H, CH2). 5,87 (dd. J = 4.4, 10.3 Hz, 1H, NCH), 6.82-6.85 (m, 1H. Ar), 
7.09-7.13 (m, 2H. Ar), 7.53 <d, J = 7.3 Hz, 1H, Ar), 7.68 (t J = 7,5 Hz, 1H, 

15 Ar), 8.73 (d, J = 8.4 Hz. 1H. Ar), 10.19 (s. 1H. NH); ^^C NMR (CDCI3) 8 
14.61. 22.42, 41.54. 43.78, 48.67. 54.44, 55,87, 64.45, 111.39, 112.3, 
116.10, 116.79, 120.35. 124.76, 129.14, 131.13, 136.02. 136.82. 148,55. 
149.70, 167.28. 168.42. 169-1 1 . 

Step 2: To asuspension of 2-bromo-N-{2-[1-(3-ethoxy-4- 
20 methoxyphenyi)-2-(methyi5ulfonyl)ethyl]-1,3-dioxoisoindolin-4- 

yl}propanamide (500 mg, 0.9 mmol) in aoetonitrile (5 mL) was added di- 
methyiamine in methanol (1.5 mL, 2M, 3.0 mmol) at room temperature and 
the mixture was stinted for 2 days. The mixture was diluted with methylene 
chloride (50 mL) and sodium hydrogen carbonate (25 mL). The organic 
25 layer was separated, washed with brine (25 mL), and dried over magne- 
sium sulfate. The solvent was removed in vacuo to give an oil To a solu- 
tion of the oil In ethyl acetate (20 mL) was added hydrogeri chloride in ether 
(1.5 mL, IN hydrogen chloride, 1.5 mmol). The resulting suspension was 
filtered and washed with ethyl acetete (10 mL) to give 2-(dimethylamino)-N- 
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{2-[1-(3-eflioxy'4-methoxyphenyl)-2-(methylsuiibnyl)ethyq-1,3- 
dioxoisoindolirv4-yl}propanamide. hydrogen cNoride as a white solid (290 
mg, 58% yield): mp. 138-140* C; NMR (DMS0-d6) 8 1^2 (t. J = 6.9 
Hz. 3H. CHs), 1.56 (brs. 3H, CHz), 2.83 (brs. 6H. Chh). 3.01 (s, 3H, CH3), 

5 3.73 (8, 3H. C^). 4.02 (q. J = 6.9 Hz, 2H, CH2). 4.15 (dd, J = 4.4. 14.2 Hz, 
1H, CHH). 4.27 (S. 1H, CH), 4.34 (dd. J = 10.6. 14.3 Hz, 1H, CHH), 5.78 
(dd, J = 4.3. 10.3 Hz. 1H. NCH), 6.91-6.99 (m, 2H. Ar), 7.72 (d. J= 7.1 Hz, 
1H< Ar). 7.87 (d, J = 7.5 Hz, 1H, Ar). 8.14 (m, 1H, Ar), 10.4 (brs, 1H, HCI). 
10.71 (8, 1H. NH); ''C NMR (DMS0-d6) 5 13.42. 14.67. 41.07, 41.47. 

10 47.31. 52.98, 55.51. 52.74. 63.84. 111.75. 112.31, 119.70, 120.16, 128.92. 
129.47, 131.80, 134.05, 135.87, 147.87, 148.91, 166.66. 166.86, 167.65, 
168.53; Anal Calod for C26H31N3O7S + 1.1 HCI +0.6 H2O: C, 52.82; H, 
5.90; N, 7.39, CI, 6.86, H2O, 1.90. Found: C. 52.57; H, 5.77; N, 7.10; CI, 
6.90: H20, 1.47. 

15 EXAMPLE48 

N-{2-f(1R)-1-^3-e1hoxv-4'imthoxyohenyl)-2-^m6thvlsulhn)rt)^^^ 
aoxolsoind<^ln^vlh2-{dlm6thvlamlno)aceiamide hvdmaen chtoride 

A mixture of N-{2-[(1R)-1-(3-ethoxy-4-methoxyphenyl)-2-(methylsulfon- 
yl)dthyl]-1,3-diO)(oisoindoiin-4-yl}-2-chloroacetainide (0.70 g, 1.41 mmol), 

20 arid dlmethylamine in tetrahydrofuran (2.4 mL, 2N. 4.8 mmol) in acetonibUe 
(15 mL) was stirred at room temperature overnight. The solvent was re- 
moved In vacuo to yield an on. The oil was stirred in ethanol (5 mL). The 
suspension was filtered and washed with ethanol to give a white solid. To 
a solution of the solid in ethyl acetate (5 mL) was added hydrogen chloride 

25 in ether (1.5 mL. IN). The resulting suspension was filtered and the solid 
was washed with ether to give N-{2-[(1R)-1-(3-ethoxy-4-methoxyphenyl)-2- 
(metfiylsutfonyl)ethyl>1,3-dioxoisoindolin-4-yl}-2-(dimethylamino)acetamide 
hydrogen chloride as a yellow solid (480 mg, 63% yield); mp, 192-194" C; 
NMR (DMSO-d6) 5 1.33 (t, J = 6.9 Hz, 3H, CH3), 2.87 (s, 6H. 2CH3), 

30 3.03 (s. 3H. CH3). 3.74 (s, 3H, GW3). 4.02 (q. J = 7.0 Hz. 2H, CH2). 4.16 
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(dd, J - 4.2. 14.3 Hz. 1H. CHH). 4.25 (brs. 2H. C^). 4.34 (dd, J = 10.8. 
14.4 Hz. 1H. CHH). 5.79 (dd. 4.2, 10.4 Hz. IN. NCH). 6.92^.99 (m. 2H. 
Ar). 7.08 (8, 1H. Ar). 7.69 (d, J = 7.3 Hz. 1H. Ar). 7.88 (t. J « 7.7 Hz. 1H. 
At), 8.21-8.27 (m. 1H. Ar). 10.29 (s, 1H. HCI), 10.64 (s. 1H, NH): "C NMR 
5 (DMS0-d6) 5 14.65. 41.04. 43.36. 47.23. 52.86, 55.51. 58.09. 63.86. 
111.79, 112.39. 119.22. 119.68. 127.78, 127.99. 129.42. 131.76. 134.25. 
134.34. 135.95. 147.87. 148.92. 164.60. 166.79; Anal Calcd for 
C24H29N3O7S + 1 Ha C. 53.38; H. 5.60; N. 7.78; a. 6.56. Found: C. 
53.52; H. 5.70; N, 7.61; CI. 6.44. 

10 EXAMPLE 49 

N-{2-f(1S)-1-(3-B»>ow-4ftwtiiox^h9nvl)-2-(methvlsuH^ 

A mixture of N-{2-K1S)-1-(3-ethoxy-4-methoxyphenyl)-2-{methylsulfon- 
yl)ethyq-1,3-diQXOisoindofin-4-yl}-2-chloroaoetamide (1.79 g, 3.61 mmoi). 

15 and dimethylamine in tetrahydrofuran (6.1 mL, 2N. 12.2 mmoi) in acetoni- 
trile (17 mL) was stirred at room temperature overnight The solvent was 
removed in vacuo to give an oil. The dl was stirred in ethanol (10 mL). 
The resulting suspension was filtered and the solid washed with ethanol to 
give a white solid. The solid was purified by column chromatography (Sil- 

20 ica Gel, 1:3 ethyl acetate:methylene chloride) to give a white solid (900 mg. 
50% yield). To this solid In ethyl acetate (10 mL) was added hydrogen 
chloride in ether (2.6 mL, IN). After 5 min. ether (10 mL) was added to this 
solution to give a suspension. The suspension was filtered and the solid 
washed with ether to give N-{2-[(1S)-1-(3-ethoxy-4-methoxyphenyl)-2- 

25 (methylsulfonyl)ethyl]-1 ,3-dioxoisoindolin-4-yl}-2-(dimethylamino)acetamide 
hydrogen chloride as a yellow solid (830 mg, 86% yield); mp. 202-204* C; 
^H NMR (DI^S0-d6) 8 1.33 (t. J = 6.9 Hz. 3H. CH3). 2.87 (s, 6H, 2CH3), 
3.03 (s. 3H. CH3). 3.74 (s. 3H, CH3). 4.02 (q, J = 7.0 Hz, 2H, CH2). 4.16 
(dd. J = 4.2, 14.3 Hz, 1H. CHH). 4.25 (brs, 2H, CHj). 4.34 (dd. J = 10.8. 

30 14.4 Hz. 1 H. CHH). 5.79 (dd. J - 4.2. 10.4 Hz. 1 H. NCH). 6.92-6.99 (m. 2H, 
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At). 7.08 (s, 1H, Ar);7.69 (d. J « 7.3 Hz, 1H, Ar). 7.88 (t, J = 7.7 Hz, 1H, 
Ar), 8.21-8.27 (m. 1H, Ar), 10.29 (s, 1H, «CI), 10,64 (s, 1H, NH); ^^C NMR 
(DMSO-d6) S 14.65, 41.04, 43.36, 47.23. 52.86. 55.51. 58.09. 63.86, 
111.79, 112.39, 119.22, 119.68, 127.78. 127.99, 129.42. 131.76. 134.25, 
5 134.34, 135,95. 147.87. 148.92. 164.60, 166.79; Anal Calcd for 
C24H29N3O7S + 1 HCI + 0.6 H2O: C. 52.33; H, 5.71; N. 7.63; CI, 6.44; H2O. 
1.96. Found: C, 52.46; H, 5.63; N, 7.46; CI. 6.43; H20. 2.16. 

EXAMPLE SO 

4-{3-f(pimethylamino)methvljDvrrotyl}'24^ 
10 fmethvlsulfDnvDethvllls^ndolln0-l\3-di^^ chltxidB 

A mixture of H2-[1-(3-ethoxy-4-methoxyphenyl>-2* 
(methyl$ulfonyl)ethyl]-1,3-dioxoisoindolln-4-yl}pyrrole-3-carbaldehyde 
(0.840 g, 1.69 mmol). dimethylamine in tetrahydrofuran (2.6 mL, 2N, 5.2 
mmol), and molecular sieves in methylene chloride (10 mL) was stirred at 

15 room temperature overnight. The mixture was cooled to 0"* C. To the mix- 
ture was added methanol (10 mL), and sodium borohydride (32 mg, 0.84 
mmol). After 1.5 h, the suspension was filtered thru a pad of magnesium 
sulfate. The magnesium sulfate pad was washed with methylene chloride 
(50 mL). The filtrate was washed with ammonium chloride (aq) (sat, 50 

20 mL) and sodium hydrogen carbonate (sat, 50 mL). The solvent was re- 
moved in vacuo to give an oil. The oil was diluted with ethyl acetate (50 
mL) and hydrogen chloride (100 mL, IN). The organic layer was separated 
and was extracted with 1 N hydrogen chloride (2 x 100 mL). The combined 
aqueous layers was washed with ethyl acetate (30 mL), and then extracted 

25 with methylene chloride (3 X 50 mL). The combined methylene chloride 
layers were concentrated to give a solid. The solid was slurried in iso- 
propanoi (15 mL). The suspension was filtered and the solid washed with 
ethanol and ttien dried to yield 4-{3-[(dimethylamino)methyi]pynrolyl}-2-[1- 
(3-ethoxy-4-methoxyphenyl)-2-(methyisulfonyl)ethyl]isoindoline-1,3-dion6, 

30 hydrogen chloride as a white solid (370 mg. 39% yield); mp, 158-160'* C; 
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NMR (CDCI3) S 1.46 (t. J = 6.9 Hz. 3H, CH3). 2.78 (s. 3H. C^), 2.80 (s, 
3H. CH3). 2.89 (8. 3H. CH3). 3.69 (dd, J = 4.2. 14 Hz. 1H. CHH). 3.84 (s. 
3H. CH3). 4.04-4.12 (m. 4H. CH2, CH2). 4.59 (dd. J = 11. 14 Hz. 1H. 
CHH),5.89 (dd. J = 4.2. 11 Hz, 1H. NCH), 6.50^.52 (m. 1H. Ar). 6.83 (d, J 
5 = 8 Hz. 1H. Ar). 7.08-7.14 (m. 3H. Ar). 7.47 (brs. 1H. Ar). 7.63-7.67 (m, 1H, 
Ar). 7.75-7.83 (m. 2H, Ar). 12.46 (brs. 1H. CIW); "C NMR (CDOz) 8 14.63. 
41.37. 41.42, 41.58, 48.67. 53.86, 54.16, 55.87. 64.48. 111.39, 112.20, 
112.45. 112.58, 120.42. 121.59. 121.95, 123.10. 124.95, 128.97, 130.24. 
133.68. 135.72, 137.37, 148.53, 149.72, 165.51, 166.69; Anal Calcd for 
10 C27H31N3O6S + 1 HCI ♦ 0.8 H2O: C. 56.25; H. 5.87; N. 7.29; CI, 6.15; H2O. 
2.50. Found: C, 56.51; H, 5.78; N, 7.08; CI. 6.05; H20. 2.63. 

EXAMPLE 51 

CvcloDmDVl-N-f2-f(1S)-1-(3-^ihoxv-4-methoxw 
(methvlsulfonv1)ethvll-1.5-aioxoisoindolln-4-vl}carboxamide 

15 A stirred mixture of 2-[(1S)-1-(3-ethoxy-4-methoxyphenyl>-2- 
(methylsulfonyl)ethyl]-4-aminoisoindoline-1,3-dione (1.3 g, 3.1 mmol) and 
cyclopropane carbonyl chloride (3 mL) was heated to reflux for 45 min. To 
the cooled mixture was added methanol (10 mL) at 0° C and the mixture 
stinted for 30 min. The solvent was removed in vacuo to give an oil. The 

20 oil was stirred in ethanol (10 mL) for 2 h to give a suspension. The sus- 
pension was filtered and the solid washed with ethanol to give cyclopropyl- 
N-{2-((1 S)-1 -(3-ethoxy-4-methoxyphenyl)-2-(methylsulfonyl)ethyl]-1 ,3- 
dioxoisoindolin-4-yl}carix}xamide as a white solid (1.3 g, 86% yield); mp. 
140-141' C; Nf^R (CDCI3) 5 0.92-0.99 (m, 2H, 2CH/^). 1.11-1.17 (m. 

25 2H. 2CHrt). 1.48 (t, J = 6.9 Hz. 3H, CH3). 1.61-1.71 (m. 1H. CH), 2.88 (s. 
3H. CH3), 3.75 (dd. J = 4.4. 14.3 Hz. IN, CHH). 3.86 (s, 3H. CH3), 4.12 (q. 
J = 7.1 Hz. 2H. CH2), 4.57 (dd, J = 10.4. 14.3 Hz, 1H. CHH), 5.89 (dd. J = 
4.4, 10.3 Hz. 1H. NCH). 6.84-6.88 (m. 1H, Ar). 7.11-7.15 (m. 2H. Ar). 7.48 
(d. J = 7.2 Hz. 1H. Ar). 7.65 (t. J = 7.4 Hz, 1H. Ar). 8.76 (d. J = 8.5 Hz. 1H. 

30 At). 9.69 (s. IN. NH); ^'C NMR (CDCIs) 8 8.71. 14.62. 16.16. 41.58. 48.59. 
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54.60, 55.89. 64.50, 111.49. 112.44, 114.83, 117.91, 120.26, 124.99. 
129.27. 130.99. 136.02. 137.77. 148.63. 149.76. 167.49. 169.52, 172.79; 
Anal Calcd for C24H26N2O7S: C, 59.25; H. 5.39; N, 5.76. Found: C, 58.92; 
H, 5.21; N. 5.56. 

5 EXAMPLE 52 

2-f1'^3.4-dimeUioxvDhenvl)'2-(methvlsulfonvl)ethvl}-4H)vrrd 

f.3-dfone 

A stirred mixture of 2-[1-<3,4-dimethoxyphenyl)-2-(metliylsul1bnyi)ethyll- 
4^anfrinoisoindofine-1,3-dione (0.92 g. 2.3 mmol) and 2,5-dimethaxy tetra- 

10 hydrofuran (0.30 mL. 2.3 mmol) in acetic acid (9 mL) was lieated to reflux 
for 2h. The solvent was removed in vacuo to give an oil. Tfie oil was puri- 
fied by column chromatography (Silica Gel, 1:4 ethyl acetate:methylene 
chloride) to give 2-[1-(3,4-dimethoxyphenyl)-2-(methylsulfonyl)ethyl]-4- 
pyrrolylisoindoline-1 ,3-dione as a yellow solid (0.64 g, 62 % yield): mp, 

15 1 16-118' C; NMR (CDCI3) 5 2.87 (s. 3H. CH3). 3.71 (dd. J = 4, 14 Hz, 
1H. CHH), 3.85 (s. 3H. CH3). 3.88 (s. 3H. CHz), 4.61 (dd, J = 11, 14 Hz. 
1H. CHH), 5.92 (dd. J = 4, 11 Hz, 1H. NCH). 6.39 (t. J = 2.0 Hz. 2H. Ar). 
6.82 (d. J = 8 Hz. 1H. Ar). 7.09-7.10 (m. 1H, Ar). 7.15-7.17 (m. 3H. Ar), 
7.59-7.64 (m. 1H, Ar), 7.73-7.77 (m. 2H, Ar); "C NMR {CDCI3) 5 41.44. 

20 48.73. 54.26. 55.83, 55.89. 110.75, 111.12. 120.55. 120.99. 121 .07,128.99, 
129.31, 130.11. 133.71. 135.37. 138.61, 149.16, 149.37. 165.77, 166.82; 
Anal Calcd for C23H22N2O6S: C. 60.78; H, 4.88; N, 6.16. Found: C, 60.58; 
H, 5.01; N. 5.88. 

EXAMPLE S3 

25 N-f2-41-f3.4-dimethoxvohenvl)'2-^methvlsulfonvl)ethvn-1.3<lk>xoisoinddh- 
4-yl}-2-fclimeth]^amino)acetamide Hydrogen chloride 

A mixture of N-{2-[1-(3.4-dimethoxyphenyl)-2-(methylsulfonyl)ethyl]-1,3- 
dioxois(Mndolin-4-yl}-2-diloroac8tamide (1.3 g, 2.7 mmol), and dimethyl- 
amine in tetrahydrofuran (4.5 mL. 2N. 9.0 mmol) in acetonitrile (20 mL) was 
30 stirred at room temperature overnight The solvent was removed in vacuo 
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to give an oil. The oil was stirred in ethanol (5 mL). The resulting suspen- 
sion was filtered and the solid washed with ethanol to give a yellow solid. 
To a stirred solution of the solid in ethyl acetate (10 mL) was added hydro- 
gen chloride in ether (3.0 mL, 1N). After 5 min, ether (10 mL) was added. 

5 The resulting suspension was filtered and washed with ether to yield N-{2- 
(1 •(3,4-dlm6thoxyphenyl)-2-(methylsulf6nyl)ethyl]-1 ,3-dioxoisotndolin-4-yl}- 
2-(dimethylamino)acetamide hydrogen chloride as a yellow solid (1.07 g, 
74% yield); mp, 178-180^ C; NMR (DMS(>d6) 5 2.6g (brs. 6H, ZCH^l 
3,02 (s, 3H, CHa). 373 (s, 3H. CH^), 3.77 (s, 3H, CH3), 3.88 (brs. 2H, CH2). 

10 4.16 (dd, J = 4.2, 14.3 Hz. 1H. CHH), 4.34 (dd. J = 10.8. 14.4 Hz. 1H. 
CHH), 5.79 (dd, J= 4.2, 10.4 Hz. 1H, NCH). 6.92-6.97 (m, 2H, Ar). 7.10 (d, 
J = 1 .4 Hz, 1 H. Ar), 7.65 (d, J = 7.2 Hz. 1 H. Ar). 7.85 (t. J = 7.7 Hz. 1 H. Ar). 
8.37-^.40 (m. 1H, Ar). 10.15 (s, 1H. HCI). 10.68 (s. 1H, NH); ^'C NMR 
(DMS0-d6) 5 41.08, 44.18, 47.31, 52.95, 55.55, 55.59. 59,85, 111.26, 

15 111.65. 119.16. 119.69, 127.00, 129.49. 121.64. 134.99, 136.09, 148.71, 
148,76, 166.92, 167.34; Anal Calcd for C23H27N3O7S ^ 1.25 HCI + 0.4 
H2O: C. 50.94; H. 5.40; N. 7.75; CI. 8.17; H2O. 1.33. Found: C, 51.30; H. 
5.50; N. 7.37; CI. 8.28; H20. 1.68. 

EXAMPLE 54 

dfoxoisoindolirhd-vncarboxamidB 

A stirred mixture of 2-[1-(3,4-dlmethoxyphenyl>-2-(methylsulfbnyl)ethyQ- 
4-aminoIsoindoline*1.3-dione (0.68 g, 1.7 mmoi) and cyclopropane car- 
bonyl chloride (1 .3 mL) was heated to reflux for 25 min. To the mixture was 

25 added ethanol (10 mL) at O** C and kept for 30 min. The solvent was re- 
moved in vacuo to give a oil. The oil was stirred In ether (20 mL) for 30 min 
to give a suspension. The suspension was filtered and the solid washed 
with ether to give a white solid. The solid was purified by column chroma- 
tography (Silica Gel, 10% ethyl acetate in methylene chloride) to give 

30 cydopropyl-N-{2-I1 -(3,4-dimethoxyphenyl)-2-(methylsulfonyl)ethyl]-1 ,3- 
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dioxoi8oindolin-4-yi}cart)oxamide as a white solid (330 mg, 42% yield): mp. 
130-132* C; ^HNMR(CDCl9)6 0.92-0.98 (m.2H.2CHA4. 1.09-1.14 (m. 
2H, 2CHH), 1.61-1.64 (m. 1H. CH). 2.88 (s, 3H. Cth). 3.73 (dd. J = 4.4, 
14.3 Hz. 1H. CH^, 3.86 (s. 3H, CH3), 3.90 (s, 3H. Cf/3}, 4.58 (dd. J = 10.4. 

5 14.3 Hz. 1 H. CH/V). 5.90 (dd. J - 4.4. 10.3 Hz, 1 H. NCH). 6.84 (d. J = 8 Hz. 
1H, Ar), 7.09-7.14 (m. 2H. Ar), 7.47 (d, J - 7.2 Hz, 1H. Ar). 7.65 (t. J = 7.6 
Hz. 1H. Ar), 8.75 (d. J = 8.4 Hz. 1H. Ar), 9.68 (s, 1H. NH); "C NMR 
(CDCI3) 5 6.75. 16.13, 41.54, 48.43, 54.36. 55.81, 55.94, 110.98. 111.11, 
114.78, 117.88, 120.27, 124.93, 129.30, 130.94, 136.00. 137.68, 149.19, 

10 149.35. 167.45, 169.48. 172.79: Anal Calcd for C23H24N2O7S: C, 58.46; H. 
5.12; N. 5.93. Found: C. 58.10; H, 5.16; N. 5.78. . 

EXAMPLE 55 

CvotoDroD\H-N-4241-(3-9Utoxv-4-rnethoxyohen]^-2-^meVi^ 
oxoisoindolirh4-vl}cait)oxamide 

15 A stirred mixture of 7-amino-2-[1-(3-ethoxy-4-methoxyphenyl)-2- 
(nftetiiyisulfonyl)etliyl]isoindolin-1-one (1.0 g, 2.5 mmol) and cyclopropane 
carbonyl chloride (1 mL) was heated to reflux for 7 min. To the cooled mix- 
ture was added methanol (3 mL) at 0' C and Oie mixture was stirred for 30 
min. To the suspension was added ethanol (5 mL). The suspension was 

20 filtered and washed with ethanol to give cycloprqpyl-N-{2-[1-(3-ethoxy-4- 
mettioxyphenyl)-2-(methyIsulfonyl)ethyl]-3-oxoisoindolin-4-yl}carboxamide 
as an off-white solid (1.0 g, 86% yield); mp. 1 15-117* C; NMR (CDCI3) 
5 0.86-0.93 (m. 2H. 2CHH). 1.07-1.14 (m. 2H. 2CHH). 1.46 (t. J = 6.9 Hz. 
3H. CH3), 1.63-1.73 (m, 1H. CH), 2.95 (s, 3H. CH3), 3.68 (dd. J = 4.4. 14.3 

25 Hz, 1 H. CHH). 3.86 (s. 3H. CH3). 4.07 (q. J = 7.1 Hz, 2H. CH2), 4.20 (d. J = 
16.7 Hz. 1H. CHH). 4.21 (dd. J « 9.9. 14.3 Hz. 1H, CHH). 4.44 (d, J = 16.7 
Hz, 1H, CHH). 5.73 (dd. J = 4.3. 9.9 Hz. 1H. NCH). 6.84-7.02 (m. 4H. Ar). 
7.44 (t. J - 7.8 Hz. 1H, Ar). 8.43 (d. J = 8.3 Hz, 1H. Ar), 10.46 (s. 1H. NH); 
^'C NMR (CDCI3) 8 8.24. 14.61, 16.10. 41.43, 47.81. 51.55. 55.75, 55.88. 

30 64.56, 111.46, 112.09, 116.69, 116.99. 117.76, 119.17. 129.27. 133.54. 
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138.06. 141.22. 148.84, 149.67. 169.96. 172.59; Anal Calcd for 
C24H28N2O6S + 0.9 H2O: C, 58.98; H. 6.15; N, 5.73; HaO. 3.32. Found: C, 
58.62; H, 5.99; N, 5.53; H20. 3.15. 

EXAMPLE 56 

vnethiOl-a-oxoisoincloUrhA-vnaGe^fde hvdroaen chloride 

A mixture of 7-annlno-2-[1-(3-ethoxy-4-methoxyphenyl)-2-(nrtethylsulfon- 
yl)ethyl]isoindolin-1-one (1.0 g. 2 mmol), and dimethylamlne In tetrahydro- 
luran (3.6 mL. 2N, 7.2 mmol) In acetonitrile (25 mL) was stln^d at room 

10 temperature overnight The solvent was removed in vacuo to give a solid. 
The solid was recrystaliized from ethanol (10 mL) to give a white solid. To 
stirred solution of the solid in ethyl acetate (10 mL) was added hydrogen 
chloride in ether (2.5 mL, IN). After 5 min. ether (10 mL) was added to 
give a suspension. The suspension was filtered and the solid washed with 

15 ether to give 2-(dimelhylamino)-N-{2-(1-(3-ethoxy-4-methoxyphenyl)-2- 
(methylsulfonyl)ethyl]-3-oxoisoindolin-4-yl}acetamide hydrogen chloride as 
a yellow solid (780 mg. 74% yield); mp. 145-147' C; NMR (DMS0-d6) 
8 1.32 (t, J = 7 Hz, 3H, CW3), 2.87 (brs, 6H, 2CH3), 3.03 (s. 3H, CH3), 3.73 
(s. 3H, CH3), 3.92-4.05 (m. 3H, CHH, CH2), 4.17 (d, J = 17.9 Hz, 1H, CHH), 

20 4.31 -4.41 (m, 3H, CH2. CHH)! 4.68 (d. J = 1 7.9 Hz, 1 H, CHH), 5.88 (dd. J = 
3.5, 10.7 Hz, 1H. NCH). 6.91-6.98 (m, 2H. Ar). 7.02 (s, 1H, Ar), 7.31 (d, J = 
7.3 Hz. 1H. Ar), 7.59 (t, J = 7.9 Hz, 1H. Ar). 8.15 (d. J = 8.0 Hz. 1H. Ar), 
10.17 (s. 1H, HCI), 10.53 (s, 1H, NH); "C NMR (DMS0-d6) 8 14.72, 
40.99, 43.40, 46.20, 48.81, 53.69. 55.32, 58.11, 63.93, 111.98. 112.16, 

25 118.19. 118.58. 119.16, 119.76, 130.01. 133.01, 135.29, 142.55, 148.07, 
148.88. 163.88, 167.45; Anal Calcd for C24H31N3O6S + 1.1 HCI + 1.5 H2O: 
C. 51.78: H. 6.35; N. 7.55; CI, 7.00; H2O. 4.85. Found: C. 51.58; H. 6.13; 
N. 7.39; CI. 6.87; H20. 3.34. 
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EXAMPLES? 

(metnvlsulfonvl}eWvn-3-oxoisoindolin-4'Vl}cam^ 

A stirred mixture of 7-amlno-2-[{1S)-1-(3-ethoxy-4-methoxyphenyl)-2- 

5 (methyl$ulfonyl)ethyl]lsoindotin*1-one (1.7 g, 4.2 mmol) and cyclopropane 
carbonyl chloride (0.46 mL, 5.1 mmol) In tetrahydrofuran (10 mL) was 
heated to reflux for 15 min. To tiie mixture was added methanol (4 mL) at 
room temperature and the mixture stinred for 10 min. The solvent was re- 
moved in vacuo to give an oil. The oil was recrystallized from ethanoi (20 

10 mL) to give cydopropyl-N-{2-{(1S)-1-(3-ethoxy-4Hrnethoxyphenyl>-2- 
(methylsulfonyl)ethyl)-3-oxolsoindolin-4-yl}carboxamide as a white solid 
(1 .4 g. 71% yield); mp. 172-174' C; NMR (CDCI3) 5 0.86-0.93 (m, 2H. 
2CHH), 1.07^1.14 (m, 2H. 2CHH). 1.46 (t. J = 6.9 Hz. 3H. CH3). 1.63-1.73 
(m. 1H, CW). 2.95 (s. 3H, CH3), 3.68 (dd, J = 4.4. 14.3 Hz. 1H, CHH), 3.86 

15 (s, 3H. CH3). 4.07 (q, J = 7.1 Hz, 2H. CHz). 4.20 (d. J = 16.7 Hz, 1H, CHH), 
4.21 (dd, J = 9,9, 14.3 Hz, 1H, CHH), 4.44 (d, J = 16,7 Hz, 1H, CHH), 5.73 
(dd, J = 4.3, 9.9 Hz, IH, NCH). 6.84-7.02 (m, 4H. Ar), 7.44 (t, J = 7.8 Hz. 
1H. Ar), 8.43 (d, J = 8.3 Hz, IH, Ar), 10.46 (s, IH. NH); ^'C NMR (CDCI3) 8 
8.24, 14.61, 16.10, 41,43, 47.81, 51,55, 55.75. 55.88, 64.56, 111.46, 

20 112.09. 116.69, 116.99. 117.76, 119.17, 129.27. 133,54, 138.06, 141.22, 
148.84. 149.67. 169.96, 172.59; Anal Calcd for C24H28N2O6S: C. 61.00; H, 
5.97; N, 5.93. Found: C, 60,87; H, 6.13; N, 6.12. 

EXAMPLE 58 

CycloDroovl'N'{2-({1R)'1'(3^thoxv-4-methoyc\/oh 
25 (melhvl^lfonwewvll'^'Oxoisolndc^^ 

A stirred mixture of 7-amino-2-K1R)-1-(3-ethoxy-4-methoxyphenyl)-2- 
(methylsulfonyl)ethyQtsolndolln-l-one (0.91 g, 2.2 mmol) and cyclopropane 
cart)onyl chloride (0.25 mL, 2.8 mmol) in tetrahydrofuran (10 mL) was 
heated to reflux for 15 min. The solvent was removed In vacuo to give a 
30 solid. The solid was recrystallized from ethanoi (10 mL) to give cyclopro- 
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py^i«l-{2-[(1R)-1-(3-ethoxy-4-methoxyph«1yl)-2<<methylsulfbnyl)ethyl^^^ 
oxoisoindolin-4-yl}carboxamide as an off-white solid (0.61 g, 56% yield); 
mp. 173-175' C; NMR (CDCIa) 5 0.86^.93 (m. 2H, 2CHH). 1.07-1.14 
(m, 2H. 2CHH). 146 (t. J = 6.9 Hz, 3H, CH3), 1.63-1.73 (m, 1H. CH), 2.95 

5 (8. 3H, C«j), 3.68 (dd. J - 4.4. 14.3 Hz. 1 H. CHH). 3.86 (s. 3H, CH3), 4.07 
(q, J - 7.1 Hz, 2H, CH2). 4.20 (d. J= 16.7 Hz, IN, CHH), 4.21 (dd. J = 9.9. 
14.3 Hz, 1H. CHH), 4.44 (d, J = 16.7 Hz, 1H, CHH), 5.73 (dd, J = 4.3. 9.9 
Hz. 1H. NCH). 8.84-7.02 (m, 4H, Ar), 7,44 (t. J - 7.8 Hz, 1H. Ar), 8.43 (d, J 
= 8.3 Hz, 1H. Ar), 10.46 (s. 1H, NH); ^^C NMR (CDCI3) 8 8.24. 14.61, 

10 16.10. 41.43. 47.81. 51.55. 55.75. 55.88. 64.56. 111.46, 112.09. 116.69. 
116.99, 117.76. 119.17. 129.27, 133.54. 138.06. 141.22. 148.84, 149.67. 
169.96. 172.59: Anal Calcd for C24H28N2O6S: C, 61.00; H, 5.97; N. 5.93. 
Found: C, 60.73; H, 5.91; N, 5.69. 

EXAMPLE Sd 

15 f3R)^f7-(AceMamho)-1-oxois<^ndolin-2-vlh3-(3-&Uioxv 
meU)oxvDhen\^)'N.N-dim&thvlDmDanamide 

A stirred mixture of (3R)-3-(7-amino-1-oxoisoindolin-2-yl)-3-(3-ethoxy-4- 
methoxyphenyl)-N,N-dimethylpropanainide (400 mg. 1 mniol) and acetyl 
chloride (0.1 mL. 1.4 mmol) in tetrahydrofuran (5 mL) was heated to reflux 

20 for 2h. To the mixture was added 50% sodium hydrogen carbonate (40 
mL) and ethyl acetate (50 mL). The organic layer was washed with sodium 
hydrogen cartsonate (sat, 20 mL), brine (20 mL), and dried over magnesium 
sulfate. The solvent was removed in vacuo to give an oil. The oil was puri- 
fied by column chromatography (Silica Gel, 1.5:1 ethyl acetate: methylene 

25 chloride) to give (3R)-3-[7-(acetylamino)-1-0)»isoindolin-2-yll-3-(3-ethoxy- 
4-methoxyphenyi)-N,N-dime&)y^ropanamide as a white solid (0.25 g, 57% 
yield); mp. 88-90' C; ^H NMR (CDCI3) ~ 1.43 (t, J = 6.9 Hz. 3H. CH3), 
2.22 (s. 3H, CHs), 2.90 (s, 3H. CHj). 3.04 (dd, J = 5.5, 16 Hz, 1H. CHH), 
3.09 (S. 3H. CH3). 3.52 (dd. J = 9.5, 15 Hz. 1H, CHH), 3.84 (s, 3H, CH3). 

30 4.07 (q. J = 7.1 Hz. 2H. CH2), 4.26 (d. J = 17 Hz, 1 H. CHH). 4.44 (d. J = 1 7 
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Hz. 1H. CHH). 5-58 (dd. J = 5.5, 9.4 Hz. 1H. NCH). 6.81-6.84 (m, 1H. Ar), 
6.92-7.01 (m. 3H, Ar). 7.41 (t. J - 7.8 Hz. 1H, Ar). 8.41 (d. J = 8.3 Hz. 1 H. 
Ar). 10.37 (s. 1H. NH); ^^C NMR (CDCI3) ~ 14.65. 24.84. 35.47. 36.16. 
37.31, 48.71. 53.54, 55.85. 64.44, 111.35. 112.44. 116.83. 117.40. 117.97. 
5 119.10. 131.72, 132.84, 137.65. 141.53. 148.46. 149.06, 168.98, 169.41. 
169.57; Anal Calcd for C24H29N3O5 + 0.7 H2O: C. 63.76; H, 6.78; N. 9.29; 
H20. 2.79. Found: C. 63.89; H, 6.64; N. 9.14; H20. 2.70. 

B)CAMPLE60 

{3R)-3-r7-^(>/cloDmovlcattonvlamino)'lH)xdsoindolin-2-vlh3'^3-eth^ 
10 metltoxvphenvn-N.N-dimethvtoroDanamid9 

A mixture of (3R)-3-(7-amino-1-oxoisolndolin-2-yl)-3-(3-ethoxy-4- 
metho}(yphenyl)-N,N-dimethylpropanamid6 (450 mg, 1 mmol) and cyclo- 
propane carbonyl chloride (0.13 mL, 1.4 mmd) in tetrahydrofUran (5 mL) 
was heated to reflux for IS min. To the mixture was added 50% sodium 

15 hydrogen cartMnate (40 mL) and ethyl ac^te (50 mL). The organic layer 
was washed with sodium hydrogen cartxjnate (sat, 20 mL) and brine (20 
mL), and dried over magnesium sulfate. The solvent was removed In 
vacuo to give an oil. The oil was purified by column chromatography (Silica 
Gel, 1:1 ethyl acetate:methy1ene chloride) to give (3R)-3-[7- 

20 (cydopropylcarbonylaminoj-1-oxoisoindolin-2-yl]-3-(3^ethoxy-4- 

methoxyphenyl)-N.N-dimethylpropanamide as a white solid (0.35 g, 67% 
yield); mp. 92-94* C; ^H NMR (CDCI3) ~ 0.82-0.89 (m. 2H. CHz), 1.05- 
1.11 (m. 2H. CHz), 1.43 (t. J = 6.9 Hz, 3H, CH3). 1.64-1.70 (m, 1H. CH). 
2.90 (s, 3H, CH3). 3.05 (dd, J = 5.5, 16 Hz. 1H. CHH). 3.10 (s, 3H, CH3). 

25 3.52 (dd, J = 9.5. 16 Hz. 1H, CHH). 3.84 (s. 3H, CH3). 4.07 (q. J - 7 Hz, 
2H, CH2). 4.26 (d, J= 17 Hz, 1H, CHH), AAA (d, J = 17 Hz. 1H, CHH), 5.60 
(dd, J = 5.7, 9.4 Hz, 1H, NCW), 6.82 (d, J = 8.7 Hz, 1H, Ar). 6.93-6.99 (m, 
2H, Ar), 7.39 (t, J = 7.9 Hz, 1H, Ar), 8.39 (d, J = 8.2 Hz, 1H, Ar), 10.69 (s. 
1H. NH); "C NMR (CDCI3) 5 8.04, 14.64, 16.03, 35.46, 36.19, 37.31, 

30 48.72. 53.56. 55-85. 64.46. 111.41. 112.52. 116.56. 117.41. 117.82. 
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119.13, 131.79, 132.84, 137.84, 141.54, 148.48, 149.04, 169.50, 169.58. 
172.51; Anal Calod for C26H3iN305 0.5 H2O: C, 65.81; H, 6.80; N, 8.85; 
H20, 1.90. Found: C. 65.83; H. 6.72; N, 8.72; H20, 1.94. 

EXAMPLE 61 

5 3^4-f2'(Dimethvlamlno)aceMamino1'1.3^^^ 

4^ethoxvDhenvl}4^.N'</imethvlDroi>BnamIde hvdroQBn chlorkle 

Step 1: A solution of 3-[4-{2-chloroacetylamino)-1,3-dioxoisoindolin-2- 
yt]-3-(3-ethoxy-4-methoxyphenyl)propanoic add (1.0 g. 2.2 mmol) and car- 
bonyldlimidazole (367 mg, 2.26 mmol) in tetrahydrofuran (7 mL) was stirred 

10 at room temperature for 1h. To the mixture was added dimethylamine in 
tetrahydrofuran (1.3 mL, 2 N, 2.6 mmol) and the mixture was stin-ed for 2h. 
Water (60 mL) and methylene chloride (50 mL) were then added to mixture. 
The aqueous layer was separated and was extracted wiOi ethyl acetate (50 
mL). The combined organic layers was washed with brine/hydrogen chlo- 

15 ride IN (1:1, 50 mL), and dried over magnesium sulfete. The solvent was 
removed in vacuo to give 3-[4-(2-chloroacetylamino)-1 »3-dioxoisoindolin-2* 
yl]-3-(3-ethoxy-4-methoxyphenyl)-N,N-dimethylpropanamide as a yellow 
solid (1.1 g, 100 % yield), which was used in the next step without further 
purification. 

20 Step 2: To a stirred solution of 3-[4-(2-chloroacetylamlno)-1,3-dioxois- 
oindolin-2-yl]-3-(3-ethoxy-4-methoxyphenyl)*N,N<limethylpropanamide (1 .1 
g, 2.3 mmol) In acetonitrile (15 mL) was added dimethylamine in tetrahy* 
drofuran (3.3 mL, 2 N, 6.6 mmol) at room temperature and kept for over- 
night. The solvent was removed in vacuo to give a solid. The solid was 

25 diluted with methylene chloride (50 mL) and sodium hydrogen carbonate 
(25 mL). The separated organic layer was dried over magne^um sulfate. 
The solvent was removed in vacuo to give a solid. The solid was purified 
with chromatography to give 3-{4-[2-(dimethylamino)acetylamino]-1,3- 
dioxoisoindolin-2-yl}-3-(3-ethoxy-4-methoxyphenyl)-N,N- 
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dimethylpropanamide as a white solid (640 mg, 57% yield). To a stirred 
solution of 3-{4-[2-(dimeth^amino)acetylamino]-1,3-dioxoisoindolin-2-yl>^ 
(3-ethoxy-4*methoxyphenyl)4SI,N-dimetiiylpropanamlde in ethyl acetate (4 
mL) was added hydrogen chloride in ether (2 ml, 1N. 2 mmol) at room 

5 temperature. The resulting suspen^'on was filtered and washed ethyl ace- 
tate to give 3-{4-[2-(dimethylamino)acetylamino]-1 ,3-dloxoisoindolin-2-yl}-3- 
(3-ethoxy-4-methoxyphenyl)-N,N-dlmethylpropanamide hydrogen chloride 
as a white solid (580 mg, 84 % yield): mp, 92-'g4o C; NMR (DMSO-d6) 
5 1.30 (t. J = 6.9 Hz, 3H. CH3). 2.75 (s. 3H. CH3), 2.87 (s, 6H, 2CH3), 2.98 

10 (s. 3H. CHz), 3.21 (dd. J = 5.7, 16.6 Hz, 1H, CHH), 3.61 (dd. J = 9.3. 16.5 
Hz, 1H, CHH), 3.72 (s, 3H, CH3), 3.98 (q. J = 6.9 Hz, 2H, CH2). 4.26 (s, 2H. 
CH2). 5.62 (dd, J = 5.6, 9.1 Hz, 1H, NCH), 6.90-6.91 (m. 2H, Ar), 7.01 (s, 

I H, Ar). 7,65 (d, J = 7.2 Hz. 1 H, Ar), 7.85 (t, J = 7.7 Hz, 1 H, Ar). 8.21 (d, J = 
8.2 Hz, 1H, Ar), 10.25 (brs, 1H. HCI). 10.56 (s, 1H, NH); ^^C NMR (DMSO- 

15 d6) .514.72, 26.37, 34.41, 34.81, 36.59, 43.34. 50.43, 55.52. 58.02, 63.78, 

II. 79. 112.38, 119.52, 127.79, 131.88, 131.94, 134.19. 135.79, 147.76, 
148,47, 164.52, 167.25. 167.40, 169.16; Anal Calcd for C26H32N4O6 + HCI 
+ 0.48 H2O: C, 57.65; H, 6.32; N, 10.34; CI, 6.55; H2O, 1.60. Found: C, 
57.70; H, 6.28; N, 10.28, CI, 6.81 ; H20, 1 .61 . 

20 EXAMPLE 62 

(3R)-3'n^-(2'Chloroacetvlamino)-1'Oxoisolndolln-2-vlh^ 
methoxyphenvD'N.N-dimethyloroDanamide 

A mixture of (3R)-3-t7-(2-chloroacetylamino)-1-oxoisoindolin-2-yll-3-(3- 
ethoxy-4-methoxyphenyl)-N,N-dimethylpropanamide (0.79 g, 1.7 mmol) 

25 and dimethylamine in tetrahydrofuran (2.5 mL, 2N, 5.0 mmol) in acetonitrile 
(15 mL) was stirred at room temperature overnight The solvent was re- 
moved In vacuo to give an <Al The oil was dissolved in ethyl acetate (100 
mL). washed with sodium hydrogen carbonate (2 X 20 mL, sat), brine (10 
mL) and dried over magnesium sullate. The solvent was removed in vacuo 

30 to give a solid. The solid was slurried in ether/hexanes (10 mL each) over- 
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night to give a su^ensfon. The suspension was filtered and the solid 
washed with hexanes to give (3R)-3-[7-(2-chloroacetyiamino)-1- 
oxoi80indolin-2-yll-3-(3-ethoxy-4-methoxyphenyl)-N,N- 
dimethylpropanamide as a white solid (622 mg, 77% yield); mp, 1 16-1180 

5 C: NMR (CDCta) 8 1.44 (t, J = 7 Hz. 3H, CH3). 2.43 (brs, 6H. 2CH3). 
2.89 (S, 3H. CH3). 3.04 {dd, J = 6.1, 15.3 Hz, 1H, CHH), 3.12 (s, 3H, CH3). 
3.13 (d, J= 16 Hz, 1H, CHH), 3.19 (d, J= 16 Hz, 1H, CHH). 3.44 (dd. J = 
9.1. 15 Hz, 1H, CHH), 3.85 (s. 3H, CH3), 4.07 (q, J= 7 Hz, 2H. CH2), 4.17 
(d, J = 17 Hz, 1H. CHH), 4.43 (d, J = 17 Hz. 1 h, CHH), 5.67 (dd, J = 6.2, 9 

10 Hz, 1H, NCH), 6.82 (d, J = 8,4 Hz, 1H, Ar), 6.91-7.02 (m, 3H, Ar), 7.43 (t. J 
= 7.9 Hz, 1H, Ar), 8.52 (d, J= 8.3 Hz, 1H, Ar), 11.38 (s, 1H, NH); ^^C NMR 
(CDCI3) 8 14.65, 35.41, 36.34. 37.41, 45.92, 48.27, 53.03, 55.85, 64.06. 
64.38, 111.26. 112.66, 117.05, 117.76, 118.82, 119,10. 131.79, 132.59, 
137.00, 141.76, 148.44. 148.94, 168.90. 169.66, 170.03 ; Anal Calcd for 

15 C26H34N4O5: C, 64.71; H. 7.10; N. 11.61. Found: C. 64.37; H. 6.96; N. 
11.53. 

EXAMPLE 63 

(3R)-3-{4-!2'(dimethvlam'mo)aceMam'moh1 

oxv-4 methoxvDhenvl)'N,N-dlmethvloroDanamide hydrogen chloride 

20 A mixture of (3R)-3-[4-(2-chloroacetylamino)-1.3-dioxoisoindolin-2-yl]-3- 
(3-ethoxy-4-nnethoxyphenyl)-N,N-dimethylpropananiide (8.10 g, 16.6 mmol) 
and dimethylamine in tetrahydrofuran (27 mL, 2N, 54 mmol) in acetonitrile 
(150 mL) was stirred at room temperature ovennight. The solvent was re- 
moved in vacuo to give an oil. The oil was dissolved in ethyl acetate (150 

25 mL), washed with sodium hydrogen carbonate (2 X 50 mL, sat), brine (50 
mL), and dried over magnesium sulfate. The solvent was removed m 
vacuo to give a solid. The solid was purified by column chromatography 
(Silica Gel, 1.5% methanol in methylene chloride) to give (3R)-3-{4-[2- 
(dimethylamino)acetylamino]-1,3-diQxoisotndolin-2-yl}-3-(3-ethoxy-4- 

30 methoxyphenyl)-N,N-dimethylpropanamide as a white solid (6.3 g, 76% 
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yield). To the solid in ethyl acetate (40 mL) was added hydrogen diloride 
in ether (20 mL. IN). The suspension was filtered and washed with ether 
to give (3R)-3-{4-[2-(dlmethylamino)acetylamlno]-1,3<iioxaisoindolin-2-yl}- 
3-(3-ethoxy-4-methoxyphenyl)-N.N-dimethylpropanamide hydrogen chlo- 

5 ride as a yellow solid (6.4 g, 72% yield); mp, 122-124** C; NMR 
(DMS0-d6) 8 1.33 (t, J = 7 Hz, 3H. CHa), 2.75 (s. 3H. CWa), 2.89 (s. 6H. 
2CH3), 2.98 (s. 3H. CHa). 3.22 (dd, J » 5.4, 16.5 Hz. 1H, CHH), 3.60 (dd, J 
= 9.2. 16.5 Hz, 1H. CHH), 3.71 (s, 3H, CH3). 3.97 (q. J = 7 Hz, 2H, CH2), 
4.30 (s. 2H, CH2I 5.62 (dd. J = 5.6, 8.7 Hz. 1H, NCH). 6.86-6.93 (m, 2H, 

10 Ar), 7.00 (s, 1H. Ar), 7,65 (t. J= 7.1 Hz, 1H, Ar), 7.84 (t, J= 7.5 Hz, 1H, Ar). 
8.17 (d, J = 7.9 Hz. 1H, Ar), 10,49 (s. 1H, CIH), 10.64 (s. 1H, NH); '^C 
NMR (DMSOd6) 8 14.72. 34.41, 34.81. 36.59. 43.21. 50.43. 55.53. 57.77. 
63.78, 111.79, 112.38, 119.32. 119.45. 119.58. 127.97. 131,90. 131.95, 
134.12. 135.77, 147.76. 148.47. 164.28. 167.24, 167.33, 169.15: Anal 

15 Calcd for C26H32N40e + HCI + 1.1 H2O: C, 56.49; H, 6.42; N, 10,13; CI. 
6.41; H20. 3.58. Found: C. 56.33; H, 6.61; N, 9.95; H2O, 3,51. 

EXAMPLE 64 

3'(1.3'Dioxo-4H)vnolvli$oindolin-2-vf)-3-{3'^thoxv^^ 

dimethylpropanamlde 

20 A mixture of 3-(1.3KJioxo-4-pyrrolylisoindolin-2-yl)-3-(3-ethoxy-4- 
methoxyphenyl)propanoic acid (1.29 g. 2.97 mmol). and carbonyidiimida- 
zole (481 mg. 2.97 mmol) in tetrahydrofuran (13 mL) was stirred at room 
temperature for 2h. To the mixture was added dimethyfamine in tetrahy- 
drofuran (1 .7 mL, 2N. 3.4 mmol) and the mixture stin-ed for an additional 

25 2h. Water (70 ml) and methylene chloride (50 mL) was added to the mix- 
ture. The organic layer was separated, washed with brine (20 mL). and 
dried over magnesium sulfate. The solvent was removed In vacuo to give a 
brown solid. This solid was purified by column chromatography (silica gel. 
1:5 ethyl acetate:methylene chloride + 0.1% MeOH) to give 3-(1,3-dioxo-4- 

30 pyrn)lyiiSQindolin-2'yl)-3-(3-ethoxy-4-mettioxyphenyl)-N,N- 
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dimethylpropanamide as a yellow solid (750 mg, 55% yield): mp. 105-107'' 
C; NMR (CDCb) 8 143 (t, J = 7 Hz, 3H, CH3), 2.88 (s. 3H, CH3). 3.00 
(s, 3H, 2CH3). 3.04 (dd, J = 4.9, 16 Hz, 1H, CHW). 3.82 (s. 3H. CH3), 3.91 
(dd, J = 10.2, 16,6 Hz, 1H. CHH), 4.09 (q, J = 7 Hz, 2H. CH2). 5.82 (dd. J - 

5 4.9, 10.2 Hz, 1H, NCH), 6.35 (t. J = 2 Hz. 2H. Ar),6.77-6.81 (m, 1H» Ar), 
7.11-7.15 (m. 4H. Ar). 7.52-7.56 (m, 1H, Ar). 7.63-7.71 (m. 2H. Ar); ^^C 
NMR (CDCI3) 8 14,65, 34,71, 35.34, 37.02, 51,52. 55.83, 64.32, 110,48, 
111.22. 112.76. 120.24. 120.66, 121.35, 122.02, 129,75. 132.00, 134.06. 
134.94, 138.23, 148.15, 148.93, 166.19, 167.34, 169.58; Anal Calcd for 

10 C26H27N3O5 + 0.15 H2O: C, 67.30; H. 5.99; N, 8.85. Found: C. 67.16; H. 
5.88; N, 8.92. 

EXAMPLE 65 

metnvl)isoinclolinQ-1.3'dione 

15 A mixture of 4-(aminomethyl)-2-[1-(3-ethoxy-4-methoxyphenyl)-2- 
m6thylsulfonyl)isoindoline-1.3<none (1.38 g. 3.20 mmol). glyoxal (40%, 
0.46 g, 3.20 mmol) and formaldehyde (37%. 0.26 g. 3.20 mmol) in dilute 
H3PO4 (20 mU, pH=2) was heated to 80-90* C. Ammonium chloride (0.17 
g) was added to the mixture and the mixture was maintained at 80-90* C 

20 for 2 hours. The mixture was cooled to 15* C and basified to pH 8 with 
K2CO3. The mixture was extracted with methylene chloride and the me- 
thylene chloride solution was washed with water (30 mL), brine (30 mL) 
and dried. The solvent was removed and the residue was purified by 
chromatography (silica gel. methylene chloride: methanol 97:3) to give 2-[1- 

25 (3-ethoxy-4-methoxyphenyl)-2-(methylsulfonyl)ethyll-4- 

(imidazoiylmethyl)lsolndollne-1,3-dione (0.5 g. 32%) as a white solid. To a 
solution of the solid in ethyl acetate (5 mL) was added hydrogen chloride in 
ether (2 mL, IN). The resulting suspension was filtered and washed with 
ether to give 2-[1-(3-ethoxy-4-methoxyphenyl)-2-(methylsulfonyl)ethyl]-4- 

30 (imidazol^methyl)isoindoline-1,3-dione hydrochloride(0.26 g) as a white 
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solid: mp 126-128* C; NMR (DMSO-de) 5 9.19 (s. 1H). 7.93-7.83 (m, 
2H). 7.72 (s. 1H), 7.58 (d. J = 7.2 Hz. 1 H), 7.1 1 (d. J = 1 .2 Hz. 1 H). 7.01- 
6.92 (m. 2H). 5.69 (s. 2H), 5.83-5.77 (dd. J = 4.5. 10.1 Hz, 1H), 4.40-4.30 
(dd, J = 10.4. 14.3 Hz. 1H), 4.21-4.14 (dd. J = 4.7. 14.4 Hz. 1H). 4.03 (q, J 

5 = 6.9 Hz, 2H), 3.73 (s, 3H). 3.00 (s. 3H), 1 .32 (t, J = 6.9 Hz. 3H): "C NMR 
(DMSO-de) 8 167.57, 166.97, 148.94. 147.86. 136.21, 135.41. 134.21, 
133.48. 131.76. 129.37, 127.88, 123.59, 122.20. 120.56, 119.86. 112.43, 
111,72. 63.82. 55.51, 52.98. 47.53. 47.03, 41.12, 14.67; Anal. Calcd. for 
C24H26N306SCI + 0.53 H2O : C, 54.44; H, 5.15; N, 7.93; S. 6.06; CI. 6.69. 

10 Found : C. 54.58; H. 5.11; N. 7.66; S. 6.23; CI. 6.71. 

EXAMPLE 66 

N-({2-f1-(S^thoxY-4-nt6thoxvDhdnvl)-2-fm9thvlsuHbnvne^ 
inddin-4^m6thvnacetamlde 

A stirred mixture of 4-(aminomethyl)-2-[1-(3-ethoxy-4-methoxyphenyl)- 

15 2-(metiiyisulfonyl)ethyQisoindoline-1,3-dione (0.92 g, 2.13 mmol) and acetic 
anhydride (10 mL) was heated at reflux for 40 min and then cooied to room 
temperature. Excess acetic anhydride was removed in vacuo. The residue 
was dissolved in ethyl acetate (50 mL) and washed with 2N hydrogen chlo- 
ride (20 mL). water (20 mL), bnne (20 mL), and dried over magnesium sul- 

20 ^e. The solvent was removed in vacuo and the residue was purified by 
chromatography (silica gel. methylene chloride : ethyl acetate 75:25) to 
give N-({2-(1-(3-ethoxy-4-methoxyphenyl)-2-(methyl8ulfonyl)ethyll-1 ,3- 
dioxoisoindolin-4-yt}methyl)acetamide (0.56 g. 55%) as a white solid: mp 
84-86' C; ^H NMR (CDCIj) 5 7.74-7.62 (m. 3H). 7.13-7.09 (m, 2H), 6.85- 

25 6.82 (m, 1H). 6.74-6.69 (m. 1 H). 5.92-5.86 (dd. J = 4.5, 10.1 Hz. 1 H). 4.73 
(d. J = 6.3 Hz. 2H). 4.59-4.49 (dd. J = 10.5. 14.2 Hz, 1H). 4.12 (q, J = 6.8 
Hz, 2H). 3.84 (s, 3H), 3.81-3.74 (m, 1H). 2.84 (s. 3H). 1.96 (s, 3H), 1.46 (t, 
J = 6.9 Hz. 3H); "C NMR (CDCI3) 6 170.15, 168.58. 167.77, 149.64. 
148.54. 138.05. 135.38. 134.39. 132.07. 129.32. 128.21. 122.73. 120.40. 

30 112.41. 111.37. 64.45. 55.88. 54.61. 48.65. 41.55. 39.42. 23.08. 14.62; 
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Anal. Gated, for C23H26N207S : C. 58.22; H, 5.52; N, 5.90; S. 6.76. Found : 
C, 57.87; H, 5.52;. N, 5.65; 6.66. 

EXAMPLE 67 

5 dloxoisolndolln-4'Vnmethvnac9tamlclB 

Triethylamine (0.52 g, 5.11 mmol) was added to a stirred suspension of 
4-(amlnonfiethyl)-2-[1-(3-ethoxy-4-methoxyphenyl)-2-(methylsutfonyl^^^ 
isoindoline-1,3-dlone hydrochloride(1.0 g, 2.13 mmol). The clear solution 
was cooled in an ice bath to S"" C. Chloroacetyl chloride (0.30 g, 2.56 

10 mmol) was added keeping Vne temperature between S-Q"" C. The mixture 
was stirred at 5"" C for 30 min and then warmed to room temperature for 2 
hours. The mixture was washed with water (2x30 mL), brine (30 mL) and 
dried over magnesium sulfate. The solvent was removed in vacuo and the 
residue was purified by chromatography (silica geK methylene chloride : 

15 ethyl acetate 7:3) to give 2-chioro-N-({2-[1-(3-ethoxy-4-methoxyphenyO-2' 
(methylsulfonyl)ethyl]-1 ,3-dloxoisoindolin-4-yl}methyl)acetamide (1 .0 g, 
92%): NMR (CDCI3) 5 7.84-7.65 (m, 4H). 7.14-7.12 (m, 2H). 6.86 (d. J = 
8,9 Hz, 1H). 5.94-5.88 (dd, J= 4.6. 10.3 Hz, 1H), 4.79 (d, J= 6.5 Hz. 2H), 
4,61-4.51 (dd. J = 10,4, 14.4 Hz. 1H). 4.10 (q, J = 7.2 Hz. 2H). 4.02 (s, 

20 2H), 3.85 (s. 3H). 3.80-3.72 (dd, J = 4.6. 14.4 Hz, 1 H). 2.86 (s. 3H). 1 .47 (t, 
J= 7.0HZ.3H). 

EXAMPLE 68 

2-^DImBthylamlno)-N'({2-ri'(3'ethoxy'4-mBthoxvoh 
vl)ethvlf't3<lioxoisomdolln'4-vl}methyl}acetam 

25 Dimethylamine/methanoi (2.0 M. 2.95 mL) was added to a stirred solu- 
tion of 2-chloro-N-({2-{1 -(3-ethoxy-4-methoxyphenyl)-2- 
(methylsulfonyl)ethyl]-1 ,3-dioxoiso[ndolin-4-yl}methyl)acetamide (1 .0 g, 
1.96 mmol) in tetrahydrofuran and the mixture was stirred at room tempera- 
ture for 24 hours. The tetrahydrofuran was removed in vacuo and the resi- 

30 due was dissolved in methylene chloride (60 mL). Hie methylene chloride 
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solution was washed with water (30 mL), brine (30 mL) and dried over 
magnesium sulfate. The solvent was removed in vacuo and the residue 
was purified by chromatography (silica gel, methylene chloride : methanol 
97.5:2.5) to give 2-(dimelhylamino)-N-({2-I1-(3-ethoxy-4-methoxyphenyl)-2- 

5 (methylsulfbnyl)ethyl]-1,3-dioxoisoindolin-4-yl}methyl)acetamide (0.6 g, 
59%). To as stin'ed solution of the amine in ethyl acetate (10 mL) was 
added 1N hydrogen chloride In ether (4 mL). The resulting suspension was 
filtered and wastted with ether to give 2-(dimethylamino)-N-({2-L1-(3-ethoxy- 
4-methoxyphenyl)*2-(methylsulfonyl)ethyt]1,3-dioxoisoindolin-4- 

10 ^}methyl)acetamide hydrochloride(0.55 g) as a white sdid : mp 103-105° 
C; NMR (DMSO-ds) 5 10.06 (s. 1H). 9.37 (m. 1H), 7.83-7.73 (m, 3H). 
7.10 (s, 1H), 6.97-6.92 (m, 2H), 5.82-5.76 (dd, J = 4.1, 10.2 Hz. 1H), 4.81 
(d. J = 5.6 Hz. 2H). 4.38-4.32 (dd, J = 10.3, 14.1 Hz. 1H), 4.19-4.12 (dd. J 
= 4.4. 14.4 Hz. 1H), 4.05-3.08 (m. 4H). 3.73 (s. 3H0. 3.02 (s, 3H). 2.82 (s, 

15 6H0. 1.32 (t. J s 6.9 Hz. 3H); NMR (DMSO-de) S 167.60. 167.20, 
164.79. 148.88. 147.85. 137.84. 134.69. 133.36, 131.51, 129.59, 127.09, 
122.14, 119.79. 112.41, 111.76. 63.84, 57.17, 55.49, 52.98. 47.29. 43.13. 
41.09. 37.82, 14.67; AnaL Calcd. for C2SH32N3O7SCI 0.56 HiP : C. 53.23; 
_ H,.5.92; N, 7.45, S, 5.68; CI, 6.28. Found : C. 53,22; H, .5.87; N, 7,37; S, 

20 5.64; CI. 6.52. 

EXAMPLE 69 

4-IBIsfmeihvlsulfon}^)aminoh2-rU3-ethoxv-4-memoxvDhe^ 
sulfonvlimtvniseKndollne-1.3-dione 

Methanesulfonyl chloride (0.3 g. 2.62 mmol) was added to a stirred su»- 
25 pension of 4-amino-2-[1-(3-ethoxy-4-methoxyphenyl)-2-(methyl8ulfbnyl)- 
e%i]l80indoline-1.3-dione (0.55 g. 1.31 mmol) and triethylamine (0.4 g. 
3.93 mmol) in methylene chloride (60 mL) and the resulting mixture stirred 
for 24 hours. The mixture was then washed with sat Sodium bicarbonate 
(25 mL). IN hydrogen chloride (25 mL). H20 (25 mL). brine (25 mL) and 
30 dried over magnesium sulfate. The solvent was removed In vacuo. The 
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residue was slurried in methanol : fetrahydrofliran (2:1) to give after isola- 
tion by filtration 4-0)is(methyl8ulf6nyl)amino]-2-{1-(3-ethoxy-4- 
methoxyphenyI>-2-(mettiylsulfbnyt)ethyl]isoindoline-1,3-dione (0.53 g. 70%) 
as a white solid : mp 277-279 * C; NMR (DMSO-de) 5 8.05-7.95 (m. 

5 3H). 7.11-6.92 (m. 3H). 5.78-5.74 (dd, J - 5.5, 9.1 Hz. 1H). 4.31^22 (m. 
2H). 3.99 (q. J = 6.9 Hz. 2H). 3.73 (s. 3H). 3.55 (s. 6H). 2.95 (s, 3H). 1.31 
(t, J =5 7.0 Hz. 3H); "C NMR (DMSOds) 5 166.11, 165.35. 148.96. 147.88, 
138.63, 136.05, 132.60, 129.64, 129.31, 129.27. 125.26. 119.89. 112.33, 
111.76, 63.73, 55.46, 53.38, 47.92, 43.50, 43.44, 41.15, 14.61; Anal. 

10 Calcd. for C22H26N2O10S3: C, 45.95; H, 4.56; N, 4.87; S, 16.74. Found: C, 
45.90; H. 4.40; N, 4.75; S, 16.55. 

EXAMPLE 70 

2-JU3-Ethoxv-^BihoxyDhenvn-2-/methvlsulfon)^^ 
Wamlnoll8<an(lolfne-l.3-cBwf0 

15 A mixture of 4-[bis(methylsulfon^)aminol-2-(1-(3-efrioxy-4- 
mettioxyphenyl)-2-(methylsulfonyi)ethyf]isoindoline-1,3-dione (0.8 g, 1.39 
mmol) and 2N NaOH (1.59 mL, 3.18 mmol) in CH3CN (120 mL) was stirred 
at room temperature for 8 hours. The mixture was neutralized with 6N hy- 
drogen (blonde (0.8 mL) and then concentrated. The residue was dis- 

20 solved in methylene chloride (90 mL), washed with water (30 mL), brine (30 
mL) and dried over magnesium sulfate. The solvent was removed in vacuo 
and the resulting solid was slurried in ethanol (50 mL) to give after isolation 
by filtration 2-{1-(3-ethoxy-4-methoxyphenyl)-2-(methylsuIfbnyI)ethyll-4- 
[(methylsuifonyl)aminopsoindoline-1,3-dione (0.6 g, 86%) as a white solid : 

25 mp 191-193 • C; ""H NMR (DMSO-de) 8 9.31 (s. 1H). 7.85-7.74 (m. 2H), 
7.61 (d, J = 6.6 Hz, 1H). 7.08 (s, 1H), 7.00-6.91 (m, 2H), 5.80-5.74 (m, 
1H), 4.38-4.28 (dd, J= 10.5, 14.3 Hz, 1H). 4.1&4.11 (dd, J- 4.5, 14.3 Hz, 
1H), 4.03 (q. J - 6.9 Hz, 2H), 3.73 (s, 3H). 3.27 (s. 3H), 3.00 (s. 3H0, 1.32 
(t, J = 6.9 Hz. 3H): "C NMR (DMSO-de) 5 167.43, 166.71, 148.92, 147.87. 

30 136.26. 135.73. 131.91. 129.40. 125.01, 119.79. 118.39. 117.59. 112.41, 
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111.76. 63.83. 55.48. 53.00. 47.35. 41.06, 40.63. 14.64; Anal. Calcd. for 
C2iH24N20»S3 -I- 0.05 diduifbnamide: C. 50.56; H. 4.86; N, 5.60; S. 13.12. 
Found: C. 50.25; H. 4.81; N. 5.60; S, 13.12. 

EXAMPLE 71 

5 N-f2-f1'f3-Ettmxv-^-^nettmxvDheiwl)-3-hwlroxvDentvn-^ 

4-viyacslamiae 

A stirred mixture of 5-amino-5-(3-ethoxy-4-metlioxyphenyl)pentan-3-ol 
hydrochlorlde(1.15 g, 3.97 mmol), 3-acetamidophthallc anhydride (0.82 g, 
3.97 mmol) and triethylamine (0.4 g, 3.97 mmol) in DMF (20 mL) was 

10 heated at 80-90* C for 6 tiours. The mixture was then concentrated in 
vacuo. The residue was dissolved in ethyl acetate (80 mL). washed with 
water (30 mL), brine (30 mL) and dried over magnesium sut^te. The sol- 
vent was removed in vacuo and the residue was purified by chromatogra- 
phy (Silica gel, methylene chloride : ethyl acetate 8:2) to give N-{2-[1-(3- 

1 5 ethoxy-4-methoxyphenyl)-3-hydroxypentyn-1 ,3-dicxolsoindolin-4- 

yl}acetamide (1.35 g. 77%) ; NIVIR (CDCb) 6 9,52 (s. 1H). 8.71 (d. J = 
8.4 Hz, 1H). 7.63 {U J - 7.6 Hz, 1H). 7.48 (d, J = 7.3 Hz, 1H), 7.09-7.07 
(m. 2H), 6.83-6.80 (m, 1H). 5.61-5.55 (J = 3.9. 11.9 Hz, 1H), 4.11 (q, J = 
6.9 Hz. 2H), 3.84 (s. 3H), 3.47 (m. 1H). 2.97-2.86 (m, 1H), 2.25 (s, 3H). 

20 2.06-1 .95 (m, 1 H). 1 .78 (b, 1 H), 1 .62-1 .52 (m. 2H), 1 .45 (t, J = 7.0 Hz. 3H). 
0.95 (t, J - 7.3 Hz, 3H); "C NMR (CDCI3) 5 170.39, 169.23, 168.11. 
148.94. 148.14. 137.32. 135.83. 131.81, 131.19. 124.72, 120.30, 117.94, 
115.31, 112.87, 111.09, 70.01, 64.36, 55.86. 51.29, 37.92. 30.46. 24.92. 
14.73, 9.90. 

25 EXAMPLE 72 

acetamlde 

A mixture of N-{2-[1-(3-ethoxy-4-methox^henyl)-3-hydroxypentyll-1,3- 
dia(Oisoindolln-4-yl}acetamide (1.35 g, 3.06 mmol). pyridinium chlorochro- 
30 mate (1.32 g. 6.12 mmol) and oelite (0.6 g) in methylene chloride (35 mL) 
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was stirred for 5 hours* The mixture was filtered through celite and the fil- 
trate was washed with wafer (30 mL), brine (30 mL) and dried over magne- 
sium sulfate. Solvent was removed in vacuo and the residue was purified 
by chromatography (Silica gel. methylene chloride : ethyl acetate 9:1) to 
5 give N-{2-[1-(3-ethoxy-4-methoxyphenyl)-3-oxopentyl]-1 ,3-dioxolsoindolln- 
4-yl}acetamlde (1.08 g, 81%) as a white solid : mp 137-139^ C; NMR 
(CDCb) 8 9.53 (s, 1H), 8.71 (d, J = 8.4 Hz. 1H), 7.62 (t. J = 7.6 Hz. 1H). 
7.45 (d. J = 7.3 Hz, 1H). 7,07-7.04 (m, 2H), 6.83 (d. J = 8.8 Hz. 1H). 5.76- 
5.70 (dd, J = 5.2, 10.1 Hz. 1H), 4.12 (q, J = 6.9 Hz. 2H), 4.02-3.90 (dd. J = 

10 10.1. 17.9 Hz. 1H), 3.83 (s. 3H), 3.26-3.17 (dd. J = 5.2, 17.9 Hz. 1H), 2.49 
(q. J = 7.3 Hz. 2H). 2.26 (s. 3H). 1.46 (t, J = 6.9 Hz. 3H), 1 .02 (t. J = 7,3 
Hz. 3H); ^^C NMR (CDCI3) 5 208.03, 170.02, 169.15, 167.86. 149.12. 
148.33, 137.34, 135.76, 131.39. 131,22, 124.64, 120.00, 117.87, 115.29. 
112.50. 111.27, 64.38, 55.89. 49.94, 43.51, 36.10, 24.92. 14.71. 7.52; Anal. 

15 Calcd. for C24H26N2O6: C. 65.74; H. 5.98; N, 6.39. Found: C. 65.74; H, 6.34; 
N, 6.38. 

EXAMPLE 7Z 

2'4f1R)'1-f3'EthoxV'4^eihoxYDhenYn-3-hvdr^ 
methvni$oindoline-1.3-dione 

20 A stirred mixture of (4R)-amino-4-(3-ethoxy-4-methoxyohenyl)butan-2-oi 
hydrochloride(1 .14 g, 4.14 mmol), 3-(pyrroiyimethyl)phthalic anhydride 
(0.94 g. 4.14 mmol) and Iriethylamine (0.42 g, 4.14 mmol) in DMF (25 mL) 
was heated at 80-90** C for 17 hours. The mixture was concentrated in 
vacuo, the residue was dissolved in ethyl acetete (80 mL), washed with wa- 

25 ter (30 mL), brine (30 mL) and dried over magne^um sulfete. The solvent 
was removed in vacuo and the residue was purified by chromatography 
(Silica gel, methylene diloride:ethyl acetete 9:1) to give 2-[(1R)-1-(3- 
ethoxy-4-methoxyphenyl)-3-hydroxybutyll-4-(pynolylmethyl)isoindoline-1^ 
dione (1.27 g, 68%) : ^H NMR (CDCI3) 5 7.68 (d. J = 7.3 Hz, 1H), 7.55 (t, J 

30 = 7.7 Hz, 1 H), 7,12.7.08 (m. 2H), 6.95 (d, J = 7.9 Hz. 1 H), 6.83 (d, J = 8,0 
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Hz. 1H). 6.73-6.72 (m, 2H). 6.23-6.21 (m. 2H), 5.61-5.55 (dd, 1H). 4.13 (q. 
J - 7.1 Hz, 2H), 3.84 (s, 3H), 3.78 (m. 1H), 2.94-2.83 (m, IN), 2.16-2.08 
(m. 1 H). 1 .76 (8, 1 H). 1 ,46 (t. J = 6.9 Hz, 3H), 1 .29 (d. J * 6.2 HZ. 3H): "C 
NMR (CDCIs) 5 168.86. 168.35. 148.94. 148.11. 138.35. 134.51, 132.43, 
5 132.01, 131.77, 127.04, 122.37, 121.44, 120.55. 113.00. 111.09, 109.11, 
64.98, 64.35, 55.87. 51.43. 48.52, 40.03. 23.68. 14.73. 

EXAMPLE 74 

2-f(1R)-1-^3-Effioxv-4-meUtoxyDhenvl)'3-oxobut)^-4-fDvm^- 
10 meUtvl)isoinaoUn9-1.3-dione 

A mixture of 2-{(1R)-1-(3-ethoxy^-inethoxyphdnyl)-3-hydroxybutylH* 
(pyrrolylmethyl)i8dndonne-1,3-dlone (1.26 g, 2.81 mmol), pyridinium 
chlorochromats (1.21 g. 5.62 mmol), and oelite (0.6 g) In methylene chlo- 
ride (35 mL) was stirred at room temperature for 4 hours. The mixture was 

15 filtered through oelite and the filtrate was washed with water (30 mL). brine 
(30 mL). The organic layer of the filtrate was dried over magnesium sulfate. 
The solvent was removed In vacuo and the residue was purified by chro- 
matography (Silica gel, Hexane:ethyi acetate 6:4) to give 2-((1R)-1-(3- 
ethoxy-4-rmethoxyphenyl>-3-oxDbutyl]-4-(pyrrolylmethyl)iscNndoline-1,3- 

20 dione (0.83 g, 66%) as a white solid : mp 143-145" C; ^H NMR (CDCIs) S 
7.66 (d, J = 7.3 Hz, 1H), 7.53 (t. J « 7.7 Hz. 1 H). 7.10-7.06 (m. 2H). 6.93 
(d. J = 7.7 Hz. 1H). 6.82 (d. J « 8.0 Hz, 1H). 6.73-6.71 (m. 2H), 6.22-621 
(m. 2H). 5.78-5.72 (dd. J » 5.4. 9.8 Hz, 1H). 3.32-3.23 (dd. J » 5.4. 18.0 
Hz. 1H). 2.18 (8. 3H). 1.46 (t. J = 6.9 Hz. 3H): "C NMR (CDCI3) 5 205.31. 

25 168.53. 167.83. 149.11. 148.33, 138.31, 134.43. 132.37. 132.04, 131.55, 
127.05, 122.34. 121.46. 120.14. 112.59. 111.29, 109.08, 64.39. 55.91. 
50.01. 48.53. 44.88, 30.17, 14.72; Anal. Calod. for C36H26N2O5; C. 69.94; 
H. 5.87; N. 6.27. Found: C. 70.01; H. 6.01; N.6.08. 
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EXAMPLE 7S 

<^ndQlin-4'vnacetami(ie 

A stirred mixture of 4-amino-4'-(3^ciopentyloxy-4- 

5 methoxyphenyl)butiin-2-ol hyclrochioride(1^0 g, 3.80 nrimol), 3- 
acetamidophthalic anhydride (0.78 g. 3.80 mmol) and triethylamine (0.38 g, 
3.80 mmol) In DMF (15 mL) was heated at 80-90'' C for 7 hours. The mix- 
ture was allowed to cool to room temperature and poured into water (80 
mL). The resulting mixture was extracted with EtOAC (3x30 mL). The 

10 combined ethyl acetate exb'acts were washed with water (30 mL), t>rine (30 
mL) and dried over magnesium sulfate. The solvent was removed in vacuo 
and the residue was puriTied by chromatography (Silica gel, methylene 
chloride : EtOAC 8:2) to give N42-1-(3-cyclopentyloxy-4-meOioxyphenyl)-3- 
hydroxybutyl]-1,3-dioxois(rindoiln-4-yl}acetemide (1.3 g, 73%) as a white 

16 solid : NMR (CDCI3) 8 9.53 (s, 1H), 8.71 (d, J = 8.4 Hz. 1 H). 7.63 (t. J = 
7.7 Hz. 1H), 7.48 (d, J = 7.3 Hz. 1H). 7.08-7.03 (m. 2H), 6.82 (d. J = 8.2 
Hz. 1H), 5.57-5^51 (dd, J = 4.2, 11.6 Hz. 1H). 4.78 (m. 1H), 3.81 (s, 3H), 
3.77-3.74 (m. 1H), 2,91-2.81 (m. 1H), 2.25 (s, 3H), 2.13-1.60 (m, 10H), 
1.29 (d. J = 6.1 Hz, 3H); ^^C NMR (CDCIa) 5 170.38, 169.21, 168.06, 

20 149.70. 147.50. 137.33. 135.84. 131.54, 131.20, 124.71, 120:28. 117.93. 
115.31. 115.07, 111,55. 80.45, 64.89. 55.97. 51.35. 39.92. 32.73. 24.91, 
24.04.23.76, 21.02. 

EXAMPLE 76 

N-f2'f1'(3-CvclODenMoKv-4-m0thoxvDhenvl)'3^xobutvn-1.3- 
25 dloxoisoindolin-4-vRacetamlde '' 

A mixture of N-{2-[1-(3-cyc!opentyloxy-4-m8thoxyphenyl)-3' 
hydroxybutyl]-1 .3-dioxoisoindolin-4-yl}dcetamide (1 .28g, 2.74 mmol), 
pyridlnium chlorochromate (1.18 g. 5.48 vnmo\) and celite (0.6 g) in methyl- 
ene chloride (35 mL) was stirred at room temperature for 5 hours. The mix- 
30 ture was filtered through ceiite and the filtrate was washed with water (30 
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mL), brine (30 mL) and dried over magnesium sulfate. The solvent was 
removed in vacuo and the residue was purified by chromatography (Silica 
gel. methylene chloride : ethyl acetate 9:1) to give N-{2-[l-(3- 
cyc!opentyloxy-4-methoxyphenyl)-3-oxobutyl]-1,3-dio}(Oi80indolin-4- 

5 yl}acetamide (1.09 g. 85%) as a white solide : mp 145-147* C; NMR 
(CDCI3) 8 9.53 (s, 1H). 8.70 (d, J - 8.4 Hz. 1H). 7.62 (t. J - 7.6 Hz. 1H). 
7.46 (d, J = 7.3 Hz, 1H), 7.07-7.01 (m, 2H), 6.81 (d. J - 8.2 Hz. 1 H), 5.73- 
5.67 (dd, J = 5.1. 9.8 Hz. 1H), 4.77 (m, 1H), 4.04-3.93 (dd, J = 10.0, 18.1 
Hz. 1H). 3.80 (8. 3H). 3.28-3.19 (dd, J = 5.1. 18.0 Hz. 1H). 2.26 (s, 3H), 

10 2.18 (s. 3H). 1.97-1.61 (m. 8H); "C NMR (CDCIa) 5 205.22. 170.03. 
169.15. 167.82, 149.83. 147.70. 137.33. 135.77, 131.23. 124.63. 119.88. 
117,87. 115.28, 114.57, 111.72. 80.46, 55.99. 49.94. 44.82. 32.75, 30.14, 
24.92. 24.05; Anal. Calcd. for C26H28N206; C. 67.23; H. 6.08; N. 6.03. 
Found: C, 66.96; H. 6.06; N. 5.89. 

15 EXAMPLE 77 

2-f1-(3-CvcloDent^xv-4-mefhoxvDhenvl)-3-oxobuMh4-Dv^ 

1.3-dione 

A mixture of 2-(1-(3-^clopentyloxy-4-methoxyphenyl)-3-oxobutyll-4- 
aminoisoindoline-1. 3-dione (0.41 g. 0.97 mmol), 2.5- 

20 dimethoxytetrahydrofuran (0.14 g. 1.07 mmol) and acetic acid (2 mL) In 
1 ,2-dichloroethane (10 mL) was refluxed for 1 hour. The mixture was di- 
luted with methylene chloride (25 mL) and washed with water (2 x 20 mL), 
brine (20 mL) and dried. Solvent was removed and the residue was puri- 
fied by chromatography (Silica gel. Hexane : ethyl acetate 6:4) to give 2-[1- 

25 (3-cyclopentyloxy-4-methoxy(^nyl)-3-oxobutyI]-4-pyrrolyli$oindoline-1 .3- 
dione (0.41 g. 91%) as a white solid : mp 142-144' C; ^H NMR (CDCI3) S 
7.72-7.56 (m. 3H), 7.14-7.04 (m. 4H). 6.79 (d. J = 8.2 Hz, 1H). 6.38 (m, 
2H). 5.77^.71 (dd, J = 5.4. 9.8 Hz. 1H), 4.77 (m, 1H). 4.05-3.94 (dd. J - 
9.9. 18.9 Hz. 1H), 3.79 (s. 3H). 3.30-3.21 (dd. J = 5.4. 18.0 Hz, 1H). 2.16 

30 (s. 3H). 1.98-1.60 (m. 8H); ^'C NMR (CDCI3) 6 205.31. 167.21. 166.14, 
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149.75. 147.61, 138.35, 135.09, 133.98, 131.34, 129.91, 126.04, 121.31, 
120.74, 120.20. 114.72. 111.68. 110.61. 80.38. 55.97. 50.18. 44.72. 32.74, 
30.12, 24.03; Anal. Calcd. for C2BH28N2O5: C, 71.17; H. 5.97; N. 5.93. 
Found: C. 71.09; H. 6.09; N. 5.80. 



A mixture of 2-[1-{3,4-dlmethoxyphenyl)-3-oxobutyt]-4-amlnoisoincloiine- 
1,3-dione (1.02 g. 2.77 mmol) and triethylamine (1.40 g, 13.85 mmol) In 

10 methylene chloride (40 mL) was cooled to 5 " C. MethanesuHbnyl chloride 
(1.27 g, 11.08 mmol) was added at 5-8 ' C and the resulting mixture was 
stirred at room temperature for 2 hours. The mixture was washed with sat. 
Sodium bicarbonate (20 mL). IN hydrogen chloride (20 mL), water (30 mL), 
brine (30 mL) and dried over magnesium sulfate. The solvent was re- 

15 moved in vacuo and the residue was purified by chromatography (Silica 
gel. methylene chloride : ethyl acetate 9:1) to give 2-[1-(3,4- 
dimethoxyphenyI)-3-oxobutyl]-4-[bis(methylsulfonyl)amlnolisoindoline-1.3- 
dione (1.18 g. 81%) as a white solid : mp 194-196' C; NMR (DMSO-de) 
5 8.02-7.93 (m. 3H). 6.99-6.90 (m. 3H). 5.65 (t, J = 6.7 Hz. 1H), 3.75-3.65 

20 (m. 1H), 3.71 (s, 6H). 3.56 (s. 6H). 3.53-3.46 (m, 1H), 2.11 (s, 3H); 

NMR (DMSO-de) 5 205.79. 166.58. 165.78. 148.64, 148.32, 138.48, 
135.86. 132.68. 131.50. 129.85, 129.15, 125.08, 119.35. 111.58. 110.91. 
55.49. 55.39. 49.27, 44.52. 43.53. 43.49. 29.92; Anal. Calcd. for 
C22H24N2O9S2: C. 50.37; H, 4.61; N, 5.34. S. 12.23. Found: C. 50.43, H, 

25 4.77; N. 5.16; S. 12.22. 



5 
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What is claimed is: 

1 1 . A compound selected from the group consisting of (a) an Isoiindoline of the for- 

2 mula: 

3 wherein: 




4 each of and independently of the other, is allcyl of 1 to 4 cartxjn atoms, 

5 allcoxy of 1 to 4 carbon atoms, cyano, cycloalicoxy of 3 to 18 carbon atoms, 

6 cydoalkyl of 3 to 18 carbon atoms, or cycloailvlmethoxy in which cycloallcyl 

7 has from 3 to 1 8 carbon atoms; 

8 one of X and X' is =C=0 or =S02 and the other of X and X* is a divalent group se- 

9 lected from =C=0, =CH2. *S02 or =CH2C=0: 

10 R^ is -SQrY, -COZ. -CN , or hydroxyailcyl of 1 to 6 carbon atoms in which 

11 Y is allcyi of 1 to 6 carbon atoms, phenyl, or benzol; 

12 Z is J^R^'R^. alM of 1 to 6 c2urbonatoms, phenyl, or b^ 

13 R^ is hydrogen, allcyl of 1 to 4 C£ui>on atoms, cycloallcyl of 3 to 18 carbon atoms; 

14 phenyl, benzyl, or alkanoyi of 2 to 5 cart)on atoms, each of v^ich is unsubsti* 

1 5 tuted or substituted with haio, amino, or alkylamino of 1 to 4 carbon atoms; 

16 R^ is hydrogen or alkyi of 1 to 4 carbon atoms; 

17 nhasaydlueof.1,2,or3; 

18 (0 R^ and R* when taken together, ar© -NH-CHrR®-. -NH-CO-R*- or -N=CH-R®- in 

19 which -R®- is ^Hr. -0-, -NH-. ^H=CH-. -CH=N., or -N^CH-. or. 

20 (//) when are taken independently of each other, 

21 (t) one of R"^ and R* is hydrogen and the other of R* and R* is imidazolyl. 

22 pyrrolyl; oxadiazolyt, triazolyl, or 
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>-(CJ42z)— 

1 

2 in which z is 0 or 1 provided z is not 0 when (/) is -SQrY-COZ. or -CN and 

3 iff) or R® is hydrogen; 

4 when talcen independently of R^. is hydrogen; alkyl of 1 to 4 carbon at- 

5 oms.cydoall^ of 3 to 18 carbon atoms, alkanoyi of 2 to 5 carbon atoms, 

6 or cydoalkanoyi of 2 to 6 carbon atoms each of which is unsubstituted or 

7 substituted with halo, amino, monoalkylamino or dialkytamino in which 

8 each alkyl group contains 1 to 4 carbon atoms; phenyl; benzyl; benzoyl; 

9 alkoxycarbonyt of 2 to 5 carbon atoms; alkoxyalkylcarbonyl of 2 to 5 car- 
lo bon atoms; N-morphdinocarbonyl; carbamoyl; N-substituted carbamoyl in 

1 1 which the substltuent is alkyl of 1 to 4 carbon atoms, cydoalkyl of 3 to 18 

12 carbon atoms, or alkanoyi of 2 to 5 carbon atoms, each of which is un- 

13 substituted or substituted with halo, amino, monoalkylamino or dial- 

14 kylamino in which each alkyl group contains 1 to 4 carbon atoms; phenyl; 

15 benzyl; or methylsulfbnyl; and 

16 R^ Is hydrogen, alkyl of 1 to 4 carbon atoms, methylsufonyl; or or alkoxyal- 

1 7 kylcart>onyl of 2 to 5 cartxsn atoms 

18 R® and R^ taken together are -CH=CH-CH=CH-. -CH=CH-N=CH'. or alky- 

19 lidene of 1 or 2 carbon atoms substituted by amino, alkylamino, or dial- 

20 kylamino in which each alkyl group has from 1 to 4 carbon atoms; or 

21 (2) one of R^ and R^ is: 

R^ 

22 ^ 

23 in which each of R^ R'. and z Is as defined above; and 

24 the other of and R^ is 
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2 in which z' is 0 or 1; 

3 has the same meaning as, but is selected independently of» 

4 R^' has the same meaning as, but is selected independently of, R^; and 

5 the carbon atom designated * constitutes a center of chirallty; and 

6 (b) the acid addition salts of said isoindoline derivatives which are susceptible of pro- 

7 tonation. 

8 2. A compound according to Qaim 1 in which R* and R* together are -NH-CHrR®-t 

9 -NH-CO-R*- or -N=CH-R^- in which -R*- is -CHr, -0-, -NH-, -CH=CH-, -CH=IM-. or 

10 -N=CH-. 

11 3. A compound according to Ciaim 2 in which both X and X' are =C=0. 

12 4. A compound according to Claim 2 in which one of X and X' is =C-0 and the other 

13 of X and X* is =CH2. 

14 5. A compound according to Claim 2 in which one of X and X' is =C=0 and the other 

15 ofXandX'is 

16 6. A compound according to Claim 2 in which each of R^ and R^, independently of 

17 the other, is methyl, ethyl, /^p^opyl. /-propyl, methoxy, ethoxy, />propoxy, h 

18 propoxy, cycIopentoxy» cyclohexoxy, cydoheptoxy, cyclopentyl, cydohexyl, cyclo- 

1 9 heptyl. or cyclopropylmethoxy. 

20 7. A compound according to Claim 1 in which one of R^ and R* is hydrogen and the 

21 other of R^ and R^ is imidazolyl, pyrrolyl, oxadiazolyl, or triazolyl: 

22 8. A compound according to Claim 7 in which both X and X' are =C=0. 

23 9. A compound according to Claim 7 in which one of X and X' is =C=0 and flie other 

24 ofXandX'is =CH2. 

25 10. A compound according to Claim 7 In which one of X and X' is =0^0 and the 

26 other of X and X* is =S02. 

27 11 . A compound according to Claim 7 in which each of R^ and R^, independently of 

28 the other, is methyl, ethyl, n-propyl, /-propyl, methoxy. ethoxy, n-propoxy, /- 
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1 propoxy, cyciopentoxy, cydohexoxy, cycloheptoxy» cydopentyl, cydohexyl, cyclo- 

2 heptyl, or cyclopropylmettioxy. 

3 12. A compound according to Claim 1 in wliich one of and R° is: 



5 in which z is 0 or 1 provided z is not 0 when (/) R^ is -SQrY-COZ» or -CN and 

6 (//) R^ or R^ is hydrogen; 

7 R^, when falcen independently of R^, is hydrogen; alkyi of 1 to 4 carbon at- 

8 omSiCydoaikyl of 3 to 18 carbon atoms, or aikanoyi of 2 to 5 carbon at- 

9 oms, each of which is unsubstituted or substituted with halo, amino, 

10 monoalkylamino or dialkylamino in which each alkyI group contains 1 to 4 

11 carbon atoms; phenyl; benzyl; benzoyl; alkoxycarbonyl of 2 to 5 carbon 

12 atoms; N-morpholinocartx>nyl; carbamoyl; N-substltuted carbamoyl in 

13 which the substituent is alkyI of 1 to 4 carbon atoms, cydoalkyl of 3 to 18 

14 carbon atoms, or aikanoyi of 2 to 5 carbon atoms, each of which is un- 

15 substituted or substituted with halo, amino, monoalkylamino or dial- 

16 kylamino in which each alkyi group contains 1 to 4 carbon atoms; phenyl; 

1 7 benzyl; or methy Isulfonyi; and 

18 R^ is hydrogen. alkyI of 1 to 4 carbon atoms, or methylsufonyl; or 

19 R® and R^ taken together are -CH=CH-CH=CH-, -CH=CH-N=CH-. or alky- 

20 lidene of 1 or 2 carbon atoms substituted by amino, alkylamino, or dial- 

21 kylamino in which each alkyI group has from 1 to 4 carbon atoms. 

22 13. A compound according to Claim 12 in which both X and X' are ^Z^O. 

23 14. A compound according to Claim 12 in which one of X and X' is -C^^O and the 

24 other of X and X* is =CH2. 

25 15. A compound according to Claim 12 in which one of X and X* is =C=0 and the 
28 other of X and X' is =S02. 

27 16. A compound according to Claim 12 in which each of R^ and R^, independently of 

28 the other, is methyl, ethyl, n-propyl, /-propyl, methoxy, ethoxy. o-propoxy. ^ 
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1 propoxy. cydopentoxy, cyclohexoxy, cycloheptoxy, cydopentyl. cydohexyl, cydo- 

2 heptyl, or cydopropylmethoxy. 

3 17. A compound according to Claim 12 in which when tal^en independently of R'. 

4 [s 

5 hydrogen; allcyi of 1 to 4 carbon atoms.cydoalkyi of 3 to 18 carbon atoms, 

6 or alkanoyi of 2 to 5 carbon atoms, each of which is unsubstituted or sub- 

7 stituted with halOr amino* monoalkytamino or dialkyiamino in which each 

8 alkyi group contains 1 to 4 carbon atoms; phenyl; benzyl; benzoyl; alkoxy- 

9 cart)onyt of 2 to 5 carbon atoms; N-morphoiinocarbonyl; carbamoyl; N- 

10 substituted carbamoyl in which the substituent is alkyI of 1 to 4 carbon at- 

11 oms, cydoalkyi of 3 to 18 carbon atoms, or alkanoyi of 2 to 5 carbon at- 

12 oms, each of which is unsubstituted or substituted v^h halo, amino, 

13 monoalkytamino or dialkyiamino In which each alkyI group contains 1 to 4 

14 carbon atoms; phenyl; benzyl; or methylsuifonyl; and 

15 R^ is hydrogen, alkyI of 1 to 4 carbon atoms, or methylsufonyl; or 

16 18 A compound according to Claim 17 in which R^ is hydrogen, alkyI of 1 to 4 carbon 

17 atoms, haloalkyi of 1 to 4* carbon atoms, cydoalkyi of 3 to 18 carbon atoms; 

1 8 phenyl, benzyl, or methylsuifonyl. 

19 19. A compound according to Claim 17 in whidi R^ is alkanoyi of 2 to 5 carbon at- 

20 oms, unsubstituted or substituted with halo, amino, monoalkylamino or dral- 

21 kylamino in which each alkyI group conteins 1 to 4 cart>on atoms; benzoyl; alkoxy- 

22 carbonyl of 2 to 5 carbon atoms; N-morphollnocarbonyi; carbamoyl; and N- 

23 substituted carbamoyl in which the substituent is methyl, ethyl, or trifluoromethyl; 

24 and 

25 R^ is hydrogen. 

28 20, A compound according to Claim 12 in which R^ and R^ token together are - 

27 CH=CH-CH=CH-, -CH=CH-N=CH-. or alkylidene of 1 or 2 carbon atoms substi- 

28 tuted by amino, aikylamino, or dialkyiamino in which each alkyI group has from 1 

29 to 4 carbon atoms. 

30 21 . A compound according to Claim 1 1n which one of R"* and R^ is: 
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2 in which z is 0 or 1 provided z is not 0 when (/} is -SOrY-COZ, or -CN and 

3 (fl) or is hydrogen; 

4 R^, when tal^en independently of R^. is hydrogen; alicyl of 1 to 4 carbon at- 

5 oms.cycloallcyl of 3 to 18 cart)on atoms, or aikanoyi of 2 to 5 car1>on at- 

6 oms, each of which is unsubstituted or substituted with halo, amino, 

7 monoaii<yiam!no or diailcylamino in which each allcyl group contains 1 to 4 

8 carbon atoms; phenyi; benzyl; benzoyl; allcoxycarbonyi of 2 to 5 carbon 

9 atoms: N-morphdinocarbonyl; carbamoyl; N-substituted carbamoyl in 

10 which the substituent is alkyi of 1 to 4 carbon atoms, cydoalkyl of 3 to 18 

1 1 carbon atoms, or aikanoyi of 2 to 5 carbon atoms, eadi of which is un- 

12 substituted or substituted with halo, amino, monoalkylamino or dial- 

13 kylamino In which each alkyI group contains 1 to 4 carbon atoms; phenyi; 

1 4 benzyl; or mettiylsulfonyl; and 

15 Is hydrogen, alkyl of 1 to 4 carbon atoms, or methylsufonyl; or 

16 R^ and R^ taken together are -CH=CH.CH=CH-. -CH=CH-N=CH-, or alky- 

17 lidene of 1 or 2 carbon atoms substituted by amino, alkylamino, or dial- 

1 8 k^amino In which each alkyi group has from 1 to 4 carbon atoms; and 

1 9 the other of R"* and R^ Is 

20 ^ 

21 In which z' Is 0 or 1 provided z is not 0 when (i) R^ is -SQrY-COZ, or -CN 

22 and (//) R^ or R^ is hydrogen; 

23 R^ has the same meaning as, but is selected independently of, R^; and 

24 R^ has the same meaning as, but is selected independently of, R^. 

25 22. A compound according to Claim 21 in which both X and X' are -C^O. 
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1 23. A compound according to Claim 21 in which one of X and X' Is =C=0 and the 

2 other of X and X is =CH2. 

3 24. A compound according to Claim 21 in which one of X and X* is =C-0 and the 

4 other of X and X is =S02. 

5 25. A compound according to Claim 21 In which each of and R^, Independently of 

6 the other, is methyl, ethyi, n-propyl, /-propyl, methoxy, ethoxy. n-propoxy, h 

7 propoxy, cydopentoxy, cydohexoxy, cydoheptoxy, cydopentyK cydohexyl, cydo- 

8 heptyl, or cydopropylmethoxy. 

9 26 A compound according to Claim 21 In which each of R^ and R^ independently of 

10 the other, is hydrogen, alkyi of 1 to 4 cart>on atoms, haloalkyi of 1 to 4 carbon at- 

11 oms, cydoaikyi of 3 to 18 carbon atoms; phenyl, benzyl, or methylsulfonyl, and 

1 2 each of R^ and R^ is hydrogen. 

13 27. A compound according to Claim 21 in which each of R^ and independently of 

14 the other, is alkanoyi of 2 to 5 carbon atoms, haloalkanoyi of 2 to 5 carbon atoms, 

15 aminoalkano^ of 2 to 5 carbon atoms, alkylaminoalkanoyi of 2 to 5 carbon atoms, 

16 benzoyl, alkoxycarbonyl of 2 to 5 carbon atoms, N-morpholinocarbonyi, car- 

17 bamoyi, and N-substituted carbamc^ in which the substltuent Is methyl ethyl, or 

18 trifluorom'ethyl; and 

1 9 each of R^ and R^ is hydrogen. 

20 28. A compound according to Claim 21 in which one of R^ and R^ is alkanoyi of 2 to 
21 Scarbon atomsrhaloalkanoyi of 2 to ScarbonatomsraminoalkanoyI of2 to5 car- 

22 bon atoms, benzoyl, alkoxycarbonyl of 2 to 5 carbon atoms, N- 

23 morpholinocart>myl, carbamoyl, and N-substituted carbamoyl in which the sub- 

24 stituent is methyl, ethyl, or trifluoromethyl; and 

25 the other of R^ and R^ Is hydrogen, alkyI of 1 to 4 carbon atoms, haloalkyi of 1 to 
-26 4-carbon atoms, cydoaikyi of. 3 to 18 carbon atoms; phenyl,- benzyl, or methylsuK 

27 fonyl; and each of and R^' is hydrogen. 

28 29. A compound according to Claim 1 which Is a substantially chiraity pure (S)- 

29 isomer or a substantially chiraily pure (R)-isomer. 

30 30. A compound according to Claim 1 which is a mixture of the (SHsomer and the 

31 (RHsomer. 
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1 31 . The method of inhibifing PDE IV In a mammal which comprises administering 

2 thereto an effective amount of a substantially chirally pure (R)- or (SHsomer of a 

3 compound according to Claim 1 or a mixture of said isomers* 

4 32. A method of reducing or Inhibiting undesirable levels of TNFa in a mammal 

5 which comprises administering thereto an effective amount of a substantially 

6 chirally pure (R)- or (S)-isomer of a ocmipound according to Claim 1 or a mixture 

7 of said isomers. 

8 33. A method of reducing or inhibiting undesirable levels of matrix metallopro- 

9 teinases in a mammal which comprises administering thereto an eflective amount 

10 of a substantially chirally pure (R)- or (SHsomer of a compound according to 

1 1 Claim 1 or a mixture of said isomers. 

12 34. A method of treating In a mammal a disease selected from the group consisting 

13 of inflammatory disease, autoimmune disease, arthritis, riieumatoid arthritis, in- 

14 flammatory bowel disease, Crohn's disease, aphthous ulcers, cachexia, graft ver- 

15 sus host disease, asthma, adult respiratory distress syndrome, and acquired im- 

16 mune deficiency syndrome, which comprises administering thereto an effective 

17 amount of a substantially chirally pure (R)- or (S)-isomer of a compound according 

18 to Claim 1 or a mixture of said isomers. 

19 35. A method of treating cancer in a mammal which comprises administering thereto 

20 an effective amount of a substantially chirally pure (R)- or (S)-isomer of a com- 
-21 — pound a<xording to Claim 1 or a mixture of said isomers. 

22 36. A method of treating undesirable angiogenesis In a mammal which comprises 

23 administering thereto an effective amount of a substantially chirally pure (R)- or 

24 (S)-isomer of a compound according to Claim 1 or a mixture of said isomers. 

25 37. A pharmaceutical composition comprising (i) a quantity of a substantially chiraily 

26 pure {Ry or (SHsomer of a compound according to Claim 1 (h* a mixture of said 

27 Isomers, that upon administration in a single or multiple dose regimen is pharma- 

28 ceutically effective and (//) a pharmaceutically acceptable canier therefor. 
29 
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SUBSTITUTED ACYLHYDROXAMIC AaOS 
AND METHOD OF REDUCING TNFa LEVELS 



Field of the Invention 



The present invention relates to imido and amido substituted acylhydroxamic 
5 adds, the method of reducing levels or activities of ^kines such as tumor necrosis 
factor a in a mammal ttirough the adnf^istratlon thereof, and pharmaceutics^ 
compositions of such derivatives. 



10 Tumor necrosis factor-o (TNFa) is a cytoidne v^ich Is released primarily by celts 
of Immune systems In response to certain Inwiunostimulators. When administered to 
animals or humans, it causes inflammation, fever, cardiovascular effects, hemor- 
rhage, coagulation, cache)da, and acute r^ase responses similar to those seen 
during acute infections, inflammatory diseases, and shock states. Excessive or 

1 5 unregulated TNFa productton has been implicated in a number of disease conditions. 
These include endotoxemia and/or toxic shock syndrome [Tracey, et al., Nature 330, 
662-664 (1987) and Hinshaw, et al., Circ. Shock 30, 279-292 (1990)], rtieumatoid 
arthritis, inflammatory bowel disease, cachexia [Dezube, et al., Lancet, 335 (8690), 
662 (1990)].- and lupus. TNFa concentration in excess of 12.000 pg/mL heve been 

20 detected in pulmonary aspirates from Adult Respiratory Distress Syndrome (ARDS) 
paHenls [Miliar, ef a/.. Lancet 2(8665). 712-714 (1989)]. Systemic infusion of 
recombinant TNFa resulted in changes typteally seen in ARDS [Fenai-Baiiviera. et 
a/.. Arch. Surg. 124(12). 1400-1405 (1989)]. 
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TNFa appears to be Involved in a number of bone resorption diseases, including 
arthiifis. When activated, leukocytes will produce bone-resorption. TNFa ai^arently 
contributes to this mechanism. [Bertolinl, et al.. Nature 319. 516-518 (1986) and 
Johnson, et al, endocrinology 124(3), 1424-1427 (1989)1. TNFa also has been 
shown to stimulate bone resoiption and Inhibit bone fomiation in vitro and in vivo 
through stimulation of osteoclast fomiation and activation combined with Inhibition of 
osteoblast functions. Another compelling link with disease is the assodation between 
production of TNFa by tunrror or host tissues and malignancy associated hyper- 
calcemia tCato'. Tissue Int. (US) 46(Suppl.). S3-10 (1990)]. In Graft vereus Host 
Reactions. Increased serum TNFa levels have been associated with major 
complication following acute allogenic bone marrow transplants (Holler, et al., Blood, 
75(4), 1011-1016(1990)]. 

Validation of TNF-a inhibition as a clinical therapy has been demonstrated by the 
therapeutic use of TNF-a antibodies and soluble TNF<i receptors. TNFa blockage 
with monoclonal anfi-TNFa antibodies has been shown to be beneficial in rheumatoid 
arthritis {Elliot, et al., lnt J. Pharmac. .1995 17(2), 141-145]. High levels of TNFa are 
associated with Crohn's disease (von Dullemen, et al., Gastroenterology, 1995 
109(1), 129-135] treatment with soluble TNFa receptor treatment gave clinical 
benefits . 

Cerebral malaria is a lettial hyperacute neurological syndrome associated with 
high blood levels of TNFa and the most severe complication occurring in malaria 
patients. Elevated levels of serum TNFa correlated directly with the severity of 
disease and the prognosis in patients with acute malaria attacks (Grau. ef al., N. 
Engl. J. Med. 320(24), 1586-1591 (1989)]. 
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TNFa plays a role in the area of chronic pulmonary Inflammatory diseases. The 
deposition of silica particles leads to silicosis, a disease of progressive respiratory 
failure caused by a fA)rotic reaction. Antibodies to TNFa completely blocked the 
siiica-induced lung fibrosis in mice [Pignet. et aL, Nature, 344. 245-247 (1990)]. High 
5 levels of TNFa production (in the serum and in isolated macrophages) have been 
demonstrated in animal models of silica and asbestos induced fibrosis [Bissonnette, 
et aL, Inflammation 13(3). 329-339 (1989)]. Alveolar macrophages from pulmonary 
sarcoidosis patients have also been found to spontaneously release massive 
quantities of TNFa as compared with macrophages from noonal donors [Baughman, 
10 ef a/.. J. Lab. ain. Med. 115(1). 36-42 (1990)]. 

Elevated levels of TNFa are implicated in reperfusion injury, the inflammatory 
response which follows reperftjsion. and is a major cause of tissue damage after 
blood flow loss [Vedder. et aL. PNAS 87. 2643-2646 (1990)]. TNFa also alters the 
properties of endothelial cells and has various pro-coagulant activities, such as 

15 producing an increase in tissue factor pro-coagulant activity, suppressing the 
anticoagulant protein C pathway, and down-regulating the expressiori of ttirom- 
bomodulin [Sheny, et al., J. Cell Biol. 107. 1269-1277 (1988)]. TNFa has pro- 
Inflammatory activities which together with its early production (during tfie initial stage 
of an inflammatory event) make it a likely mediator of tissue injury in several 

20 important disorders including but not limited to, myocanjial Infarction, stroke and 
circulatory shock. TNFa-induced expression of adhesion mdecuies, such as 
intercellular adhesion molecules (ICAM) or endothelial leukocyte adhesion molecules 
(ELAM) on endothelial cells may be especially important [Munro. et aL, Am. J. Path. 
135(1), 121-132(1989)]. 
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It has been reported that TNFa is a potent activator of retrovirus replication 
Including activation of HIV-1. [Duh, et al.. Proc. Nat Acad. Sd. 86. 5974-5978 
(1989); Poll, et al., Proc. Nat Acad. Sd. 87. 782-785 (1990); Monto. et al. Blood 79. 
2670.(1990): Clouse. et al., J. Immunol. 142, 431-438 (1989); Poll, et al.. AIDS Res. 
5 Hum. Retrovirus. 191-197 (1 992)]. At least three types or strains of HIV {I.e.. HIV-1 . 
HIV-2 and HIV-3) have been identified. As a consequence of HIV Infection. T-cell 
mediated Immunity is Impaired and infected Individuals manifest severe opportunistic 
Infections and/or unusual neoplasms. HIV entry Into the T-lymphocyte requires T- 
lymphocyte activation. Other vlmses. such as HlV-1. HIV-2 infect T-Iymphocytes 

10 after T-cell activation. This virus protein expression and/or replication is mediated or 
maintained by this T-cell activation. Once ah activated T-lymphocyte is Infected with 
HIV, the T-iymphocyte must continue to be maintained in an activated state to permit 
HIV gene expression and/or HIV replication. Cytoldnes. specifically TNFa. are 
Implicated In activated T-cell mediated HIV protein expression and/or virus replication 

15 by playing a role in maintaining T-lymphocyte activation. Therefore, interference with 
cytokine activity such as prevention or inhibition of cytol<ine production, notably 
TNFa, In an HIV-infected Individual assists In limiting the maintenance of T- 
lymphocyte caused by HIV Infection. 

Monocytes, macrophages, and related cells, such as kupffer and glial cells, also 
20 have beeri implicated in maintenance of the HIV infection. These ceils, like T-cells. 
are targets for viral replication and the level of viral replication is dependent upon the 
activation state of the cells. [Rosenberg, et al.. The Immunopathogerjesis of HIV 
Irtfection. Advances in Immunology. 57 (1989)]. Cytokines, such as TNFa. have 
been shown to activate HIV replication In monocytes and/or macrophages [Poll, et 
25 al.. Proc. Natl. Acad. Sd.. 87, 782-784 (1990)]. therefore, prevention or inhibition of 
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cytokine produetion or activity aids in limiting HIV progression for T cells. Additional 
studies have identified TNFa as a common factor in the activation of HIV in vitro and 
has provided a clear mechanism of action via a nuclear regulatory protein found in 
the cytoplasm of cells [Osbom. et at., PNAS 86 2336-2340J. This evidence suggests 
5 that a reduction Of TNFa synthesis may have an antiviral effect In HIV Infections, by 
reducing transcription and thus virus production. 

AIDS viral replication of latent HIV in T cell and macrophage lines can be induced 
by TNFa [Folks, et al., PNAS 86, 2365-2368 (1989)]. A molecular mechanism for the 
virus inducing activity is suggested by TNFa's ability to activate a gene regulatory 

10 protein (NFicB) found in the cytoplasm of cells, which promotes HIV replicatton 
through binding to a viral regulatory gene sequence (LTR) [Osbom. et al., PNAS 86, 
2336-2340 (1989)J. TNFa in AIDS associated cachexia is suggested by elevated 
serum TNFa and high levels of spontaneous TNFa production in peripheral blood 
monocytes from patients [Wright, ef al., J. Immunol. 141(1). 99-104 (1988)1. TNFa 

15 has been implicated In various roles with other viral infections, such as the 
cytomegalia viois (CMV). influenza virus, adenovirus, and the herpes family of 
viruses for similar reasons as those noted. 

The nuclear factor kB (NFkB) is a plelotropic transcriptional activator (Lenardo. ef 
a/.. Cell 1989, 68. 227-29). NFkB has been implicated as a transcriptional activator 
\0 In a variety of disease and inflammatory states and is thought to regulate cytokine 
levels including but not limited to TNFa and active HIV transcription [Dbaibo. etal., J. 
Biol. Chem. 1993. 17762-66; Duh. et al., Proc. Natl. Acad. Sd. 1989. 86, 5974-78; 
Bachelerie. ef al.. Nature 1991. 350. 709-12; Boswas, ef al., J. Acquired Immune 
Deficiency Syndrome 1993, 6, 778-786; Suzuki, ef al., Biochem. And Biophys. Res. 
Comm. 1993. 193, 277-83; Suzuki, etal., Biochem. And Biophys. Res Comm. 1992, 
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189. 1709-15: Suzuki, et al, Biochem. Mol. Bio. Int 1993. 31(4), 693-700; Shakhov, 
ef al., Proc. Natl. Acad. Sci. USA 1990. 171. 35-47; and Staal. et al.. Pmc. Natl. 
Acad. Sci. USA 1990. 87, 9943^71. Thus. It would be helpful to inhibit NFkB 
activation, nuclear translation or binding to regulate transcription of cytokine gene(s) 
5 and through this modulation and other mechanisms be useful to inhibit a multitude of 
disease states. 

Many cellular functions are mediated by levels of adenosine 3',5'-cycllc 
monophosphate (cAMP). Such cellular functions can contribute to inflammatory 
conditions and diseases including asthma, inflammation, and other conditions (Lowe 
10 and Cheng. Drugs of the Future. 17(9), 799-807. 1992). It has been shown that the 
elevation of cAMP in Inflammatory leukocytes Inhibits their activation and the 
subsequent release of inflammatory mediators, including TNFa and NFkB. 
Increased levels of cAMP also lead to the relaxation of airway smooth muscle. 

The primary cellular mechanism for the inactivation of cAMP is the breakdown of 
15 cAMP by a family of isoenzymes relent to as cyclic nucleotide phosphodiesterases 
(PDE) IBeavo and Reitsnyder. Trends in Pharm:, 11. 150-155,-1990]. There are ten 
known members of the family of PDEs. It is well documented that the inhibition of PDE 
type IV (PDE 4) enzynie Is particularly effective in both the inhibition of inflammatory 
mediator release and the relaxation of ainway smoofli muscle [Verghese, et al.. Journal 
20 of Pharmacology and Experimental Therapeutics, 272(3), 1313-1 320, 1 995]. 

Decreasing TNFa levels and/or increasing cAMP levels thus constitutes a 
valuable therapeutic strategy for the treatment of many Inflammatory. Infectious, 
Immunological, and malignant diseases. These include but are not restricted to: 
septic shock, sepsis, endotoxic shock, hemodynamic shock and sepsis syndrome, 
25 post ischemic reperfusion injury, malaria, mycobacterial infection, meningitis. 
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psoriasis anji other dermal diseases, congestive heart failure, fibrotic disease, 
cachexia, graft rejection, cancer, tumor growth, undesirable anglogenesis, 
autoimmune disease, opportunistic infections in AIDS, rheumatoid arthritis, 
rtieumatoid spondylitis, osteoarthritis, other arthritic conditions, inflammatory bowel 
5 disease. Crohn's disease, ulcerative colitis, multiple sclerosis, systemic lupus ery- 
thrematosls, ENL In leprosy, radiation damage, and hyperoxic alveolar Injury. Prior 
efforts directed to the suppression of the effects of TNFa have ranged from the 
utilization of steroids such as dexamethasone and prednisolone to the use of both 
polyclonal and monoclonal antibodies {Beutler, et al.. Science 234. 470-474 (1985); 
10 WO 92/1 1383]. 

Anglogenesis, the process of new blood vessel development and formation, 
plays an important role In numerous nomtial and pathological physiological events. 
Anglogenesis occurs in response to specific signals and Involves a complex process 
characterized by infBtration of the basal lamina by vascular endothelial cells in 
15 response to angiogenic growth signal(s), migration of the endothelial cells toward the 
source of the signal(s). and subtsequent proliferation and formation of the capillary 
tube. Blood flow through the newly formed capillary is initiated after the endothelial 
cells come into contact and connect with a preexisting capillary. Anglogenesis is 
required for tumor growth beyond a certain size. 

20 Inhibitory influences predominate in the naturally occurring balance between 
endogenous stimulators and inhibitors of anglogenesis [Rastinejad, et al., 1989, Cell 
56:345-355]. In those rare instances in which neovascularization occurs under 
normal physiological conditions, such as wound healing, organ regeneration, 
embryonic development, and female reproductive processes, anglogenesis is 

25 stringentiy regulated and spatially and temporally delimited. Under conditions of 
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pathological anglogenesis such as that characterizing solid tumor growth, these 
regulatory controls fail. 

Unregulated anglogenesis becomes pathologic and sustains progression of 
many neoplastic and non-neoplastic diseases. A number of serious diseases are 
5 dominated by abnomial neovascularization Including solid tumor growth and 
metastases, arthritis, some types of eye disorders, and psoriasis [Moses, et ah, 1991 . 
Biotech. 9:630-634; Folkman, et al., 1995, N. Engl. J. Med., 333:1757-1763; 
Auerbach. ef a/.. 1985, J. Microvasc. Res. 29:401-411; Folkman. 1985, Advances In 
Cancer Research, eds. Klein and Weinhouse, Academic Press. New Yori<. pp. 175- 
10 203; Patz, 1982. Am. J. OpthaM. 94:715-743; and Folkman, et a/.. 1983. Science 
221:719-725J. In a number of pathological conditions, the process of anglogenesis 
contributes to the disease state. For example, significant data suggests that the 
growth of solid tumors is dependent on angiogenesis (Folkman and Klagsbrun, 1987, 
Science 235:442-447]. 

15 The maintenance of the avascularity of the cornea, lens, and trabecular 
meshworic is crucial for vision as weli as for ocular physiology. See, e.g., reviews by 
Waltman, et al., 1978. Am. J. Ophthal. 85:704-710 and Gartner, et ai, 1978, Sun/. 
Ophthal. 22:291-312. Cunently, the treatment of these diseases, especially once 
neovascularization has occurred, is inadequate and blindness often results. 

iO An inhibitor of angiogenesis could have an important therapeutic role in limiting 
the contributions of this process to pathological progression of the underiylng disease 
states as well as providing a valuable means of studying their etiology. For example, 
agents that inhibit tumor neovascularization could play an important role In inhibiting 
metastatic and solid tumor growth. 
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Several i<jnds of compounds have been used to prevent anglogenesis. Taylor, et 
al. used protamine to Inhibit anglogenesis. [Taylor, et ai, Nature 297:307 (1982)]. 
The toxicity of protamine limits its practical use as a therapeutic. Folkman. et al. 
used heparin and steroids to control anglogenesis. [Folkman. et al.. Science 221:719 
(1983) and U.S. Pat. Nos. 5.001.116 and 4.994.443]. Steroids, such as 
tetrahydrocortisol. which lack gluco and mineral corticold activity, are angiogenic 
inhibitors, interferon p Is also a potent inhibitor of anglogenesis Induced by 
aBogeneIc spleen cells [Sidky. et al., Cancer Research 47:5155-5161 (1987)]. 
Human recombinant interferon-a was reported to be successfully used in the 
treatment of pulmonary hemangiomatosis, an angiogenesls-induced disease [White. 
etaL. New England J. Med. 320:1197-1200 (1989)]. 

Other agents which have been used to inhibit anglogenesis include ascorbic acid 
ethers and related compounds [Japanese Kokai Tokkyo Koho No. 58-131978]. 
Sulfated polysaccharide DS 4152 also shows angiogenic inhibition [Japanese Kokai 
Tokkyo Koho No. 63-119500J. A fungal product, fumagillin. is a potent anglostatic 
agent /n viftro. The compound Is toxic /n wVo, but a synthetic derivative. AGM 12470, 
has been used in vivo to treat collagen 11 arthritis. Fumagillin and o-substituted 
fumagillin derivatives are disclosed in EPO Publication Nos. 03251 99A2 and 
0357061 Al. 

In U.S. Pat. No. 5.874,081. Parish teaches use of monoclonal antibodies to 
inhibit anglogenesis. In W092/12717. Brem. et al. teach that some tetracyclines, 
partlculariy Minocycline. Chlortetracycline. Demeclocycline and Lymecycline are 
useful as inhibitors of anglogenesis. Brem, et al. teach that Minocycline Inhibits 
anglogenesis to an extent comparable to that of the combination therapy of heparin 
and cortisone [Cancer Research. 51. 672-675. Jan. 15. 1991]. Teicher. et al. teach 
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that tumor growth is decreased and the number of metastases is reduced when the 
anti-anglogenic agent of metastases is reduced when the anU-angiogenic agent 
IWinocydine is used in conjunction with cancer chemotherapy or radiation therapy 
[Cancer Research, 52. 6702-6704, Dec. 1, 1992]. 

5 IVIacrophage-lnduced angiogenesis is known to be sOmulated by TNFa. Leibo- 
vlch. etal. reported that TNFa Induces in vivo capillary blood vessel formation In the 
rat cornea and the developing chick chorioallantoic membranes at very low doses 
and suggested TNFa is a candidate for inducing angiogenesis in Inflammation, 
wound repair, and tumor growth [Nature. 329, 630-632 (1987)]. 

10 All of the various ceil types of the body can be transformed into benign or 
malignant tumor ceils. The most frequent tumor site is lung, followed by colorectal, 
breast, prostate, bladder, pancreas, and then ovary. Other prevalent types of cancer 
Include leukemia, central nervous system cancers, brain cancer, melanoma, 
lymphoma, erythroleukemia. uterine cancer, bone cancer, and head and neck 

15 cancer. 

Cancer is now primarily treated with one or a combination of three types of 
therapies: surgery, radiation, and chemotherapy. Surgery involves the bulk removal 
of diseased tissue. While surgery is sometimes effective in removing tumors located 
at certain sites (e.g.. in the breast, colon, and skin) surgery cannot be used In the 
20 treatment of tumors located in other areas (e.g., the backbone) nor In the treatment of 
disseminated neoplastic conditions (e.g., leukemia). Chemotherapy Involves the 
disruption of cell replication or cell metabolism. Chemotherapy is used most often in 
the treatment of leukemia, as well as breast, lung, and testicular cancer. - 
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Chemqtherapeutic agents are often referred to as antineoplastic agents. The 
alkylating agents are believed to act by alkylating and cross-llnking guanine and 
possibly other bases in DNA, anesting cell division. Typical alkylating agents include 
nitrogen mustards, ethyleneimine compounds, alkyi sulfates, cisplatin, and various 
5 nitrosoureas. A disadvantage with these compounds is that they not only attack 
malignant cells, but also other cells which are naturally dividing, such as those of 
bone marrow, skin, gastro-intestinal mucosa, and fetal tissue. Antimetabolites are 
typically reversible or Irreversible enzyme inhibitors, or compounds that otherwise 
Interfere with the replication, translation or transcription of nucleic adds. Thus, it 
1 0 would be preferable to find less toxic compounds for cancer treatment. 

Matrix metalloproteinase (MMP) inhibition has been associated with several 
activities including inhibition of TNFa [Mohler. et al.. Nature, 370, 218-220 (1994)] 
and inhibition of angiogenesis. MMPs are a family of secreted and membrane-bound 
2inc endopeptidases that play a key role in boOi physiological and pathological tissue 

15 degradation (Yu. ef a/., Drugs & Aging, 1997, (3):229-244: Wojtowlcz-Praga, ef a/., 
Int.- New Drugsr 16:81-75 (1997)]. These enzymes are capable of degrading the 
components of the extracellular matrix, including fibrillar and non-fibrillar collagens, 
fibronectin, laminin, and membrane glycoproteins. Ordinarily, there is a delicate 
balance between cell diviston, matrix syntiiesls. matrix degradation (under the control 

20 of cytokines), growth factors, and cell matrix Interactions. Under pathological 
conditions, however, this balance can be disrupted. Conditions and diseases 
associated with undesired MMP levels include, but are not limited to: tumor 
metastasis invasion and growth, angiogenesis, rheumatoid arthritis, osteoarthritis, 
osteopenias such as osteoporosis, periodontitis, gingivitis, Crohn's disease, 

25 inflammatory bowel disease, and corneal epidermal or gastric ulceration. 
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Increased MMP acSvity has been detected in a wfde range of cancers [Denis, et 
aL, Invest New Drugs, 15: 175-185 (1987)]. As with TNFa, (WI^^Ps are believed to be 
Involved in the invasive processes of angiogenesis and tumor metastasis. 



Detailed Description 

The present Invention Is based on the discovery that certain classes of 
compounds more fully described herein decrease the levels of TNFa, increase cAMP 
levels, inhibit phosphodiesterases (PDEs. in particular PDE 4). affect tumors, and affect 
angiogene^s. 

The compounds described herein can inhibit the action of NFicB in the nucleus 
and thus are useful in the treatment of a variety of diseases Including but not limited 
to rheumatoid arthritis, rheumatoid spondylitis, osteoarthritis, other arthritic condi- 
tions, septic shock, sepsis, endotoxic shock, graft versus host disease, wasting, 
Inflammatory bowel disease. Crohn's disease, ulcerative colitis, multiple sclerosis, 
systemic lupus erythrematosis. ENL in leprosy, cancer, HIV, AIDS, and opportunistic 
Infections in AIDS. TNFa and NFkB levels are influenced by a reciprocal feedback 
loop. As noted above, the compounds of the present Invention affect the levels of 
both TNFa and NFkB, Compounds in this application Inhibit PDE4. 

In particular, the invention pertains to 
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(a) compounds of the formula: 

Formula I 

wherein 

the cart)on atom designated * constitutes a center of chirality, 
5 R"^ is hydrogen or -{C=0)-R^^; 

each of and R^^, independently of each other, is ali^yl of 1 to 6 carbon atoms, 
phenyl, benzyl, pyridyl methyl, pyridyl, imidazoyi, imidazolyl methyl, or 
CHR*{CH2)nNR*R° 

wherein R*and R^, independently of the other, are hydrogen, alky! of 1 to 6 
10 carbon atoms, phenyl, benzyl, pyridylmethyl, pyridyl, imidazoyi or 

Imidazolylmethlyl. and n = 0, 1, 2; 

R^ is C=0, CH2, CHz-CO-, or SO2; 

each of R^ and R^, independently of the other, is nitro, cyano, trifluoromethyl, 
carbethoxy, carbomethoxy, carbopropoxy, acetyl, carbamoyl, acetoxy, 
15 carboxy, hydroxy, amino, alkyl of 1 to 6 carbon atoms, alkoxy of 1 to 6 carbon 

atoms, cycloalkoxy of 3 to 8 carbon atoms, halo, bicycloalkyi of up to 18 
carbon atoms, tricycloalkoxy of up to 18 carbon atoms, 1-indanyloxy, 2- 
indanyloxy. CA-Cs-cycloalkylidenemethyl, or Ca-Cio-alkylidenemethyl; 
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each of R®, R^, R^°, and P}\ Independently of the others, is 

(i) hydrogen, nltro, cyano, trifluorometiiyl, carbethoxy. carbomethoxy, 
carbopropoxy, acetyl, carbamoyl, acetoxy, carboxy. hydroxy, amino, 
alkylamino, dialkylamino» acyiamino. alkyi of 1 to 10 carbon atoms, alkoxy of 1 

5 to 10 carbon atoms, halo, or 

(ii) one of R^ R^. R^'^. and R^^ is acyiamino comprising a lower alkyI, and the 

remaining of R®, R^ R^^ and R^^ are hydrogen, or 
(Hi) hydrogen if R* and R* taken together are benzo, quinollne, quinoxaline, 
benzimidazole, benzodioxole, 2-hydroxybenzimidazole, 
10 methylenedioxy, dialkoxy, or dialkyi. or 

(iv) hydrogen if R^^ and R^\ taken together are benzo, quinoline, quinoxaline. 

benzimidazole, benzodioxole, 2-hydroxybenzimidazole, 
methylenedioxy, dialkoxy, or dialkyi, or 

(v) hydrogen if R^ and R^° taken together are benzo; and 

15 (b) The acid addition salts of said compounds which contain a nitrogen atom 
capable of being protonated. _ . . 

The carbon atom designated with an * constitutes a center of chirality. Both 
optical isomers are part of this invention. Unless othen^/lse defined, the preferred R 
group of R-(C=0)- in acy) and the acyl of acyiamino in this invention is aikyi of 1 to 6 
20 carbon atoms, phenyl, benzyl, pyridylmethyl, pyridyl, imidazoyi, imidazolylmethlyl, or 
CHR*(CH2)oNR*R°, wherein R*and R°, independently of the other, are hydrogen. 
alkyI of 1 to 6 carbon atoms, phenyl, benzyl, pyridylmethyl, pyridyl, imidazoyi or 
imidazolylmethlyl, and n = 0, 1. 2. AlkyI Is preferably unbranched. Branched and/or 
cyclic alkyI forms are also envisioned. 
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Subgroups of Formula i can include the following: The acylhydroxamic acid 
derivative in Fonnula I, wherein R'' is hydrogen; R' is C^O; R' is hydrogen; and one 
of R® and R^^ is hydrogen and the other of R' and R", taken together with R^°, is 
benzo, methylenedioxy. dioxo, or diailcoxy. The acylhydroxamic acid derivative in 

5 Fonnula I, wherein R* is hydrogen; R' is 0*0; R' and R* are hydrogen; and R" and 
R^\ taken together, are methylenedioxy. The acylhydroxamic add derivative In 
Fonnula I, wherein one or more of R*. R*. R^", and R". Independently of the others, 
is hydrogen, alkyi of 1 to 10 carbon atoms, or alkoxy of 1 to 10 carbon atoms. The 
acylhydroxamic acid derivative in Fonnula I. wherein R*. R^. R^", and R^^ are (a) at 

10 least one alkyI of 1 to 10 carbon atoms {i.e., a bwer alkyI) vnth the remainder of R', 
R°, R^", and R**^ being hydrogen, or (b) at least one alkoxy of. 1 to 10 carbon atoms 
with the remainder of R®, R', R^°, and R^' being hydrogen. For the purposes of this 
invention, acylamino includes acetamido. The acylhydroxyamic acid derivative in 
Fonnula I. which is a substantially chlrally pure (SRHsomer, a substantially chirally 

15 pure (3S)-isomer, or a mixUjre thereof. The acylhydroxamic acid derivative in 
- Fonrnula I, wherein R* is hydrogen. The acylhydroxamic ackl derivative In Formula I. _ 
wherein R^ is -(C=0)-R". The acylhydroxamic aa'd derivative in Fonnula I, wherein 
each of R^. R*. R^°, and R" is hydrogen, halo, alkyI of 1 to 4 carbon atoms, or alkoxy 
of 1 to 4 carbon atoms. The acylhydroxamic acid derivative in Formula I, wherein one 

20. of R* R®, R^', or R" is amino, acylamino, alkylamino, dialkylamino, or hydroxy. An 
acylhydroxamic acid derivative In Formula I. wherein R^ is alkyi of 1 to 10 carbon 
atoms, pyridyl, or imidazolyl. 

Unless otherwise defined, the term aikyi denotes a univalent saturated branched 
or straight hydrocarbon chain containing from 1 to 10 cartion atoms. Representative 
25 of such alkyI groups are methyl, ethyl, propyl, isopropyi, butyl, isobutyl, sec-butyl, and 
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tert*butyt. Aikoxy refers to an alkyi group bound to the remainder of the molecule 
through an ethereal oxygen atom. Representative of such aikoxy groups are 
methoxy, ethoxy, propoxy, Isopropoxy, butoxy. isobutoxy, sec-butoxy. and tert- 
butoxy. Acetylamino also includes the name acetamido. Methylenedioxy may 
5 sometimes be called dioxo. 

In Fonmula I, each of R®, R®, R^^ and R^^ can be hydrogen, halo, alky! of 1 to 4 
carbon atoms, or aikoxy of 1 to 4 carbon atoms. Alternatively, one of R®, R®. R^^. 
and R^^ is amino, alky! amino, dialkyi amino, or acyi amino, alky! of 1 to 10 carbon 
atoms, aikoxy of 1 to 10 carbon atoms, or hydroxy, and the remaining of R®, R®, R^^, 
10 and R^^ are hydrogen. Formula I, can also have R^ R^, R'^°, and R^^ as hydrogen. 
Fomnula I can be a substantially chiraliy pure (R^isomer, a substantially chirally pure 
(S)-isomer, or a mixture thereof. 

A pharmaceutical composition can contain a quantity of an acyihydroxamic acid 
derivative of Formula I, which derivative is a substantially chirally pure (R)-isomer, a 

15 substantially chiraliy pure (S)HSomer, or a mixture thereof, sufficient upon 
administration in a single or multiple dose regimen to reduce or inhibit levels of TNFa 
or to treat cancer, undesired angiogenesis, or arthritis in a mammal in combination 
with a carrier. A pharmaceutical composition can contain a quantity of Formula I 
which is a substantially chirally pure (R)-isomer, a substantially chirally pure (S)- 

20 isomer, or a mixture thereof, sufficient upon administration in a single or multiple 
dose regimen to inhibit undesirable levels of matrix metailoproteinases and/or PDE4 
in a mammal in combination with a carrier. 

This invention includes the following methods along with other • reasonably 
expected methods. A method of reducing or inhibiting undesirable levels of TNFa in 
25 a mammal which comprises administering thereto an effective amount of an 
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acylhydroxamic acid derivative of Formula I, which derivative is a substantfally 
chirally pure (R)-i8omer, a substantially chirally pure (S)-isomer, or a mixture thereof. 
A method of reducing or Inhibiting undesirable levels of matrix metalloproteinases In 
a mammal which comprises administering thereto an effective amount of an 
5 acylhydroxamic acid derivative of Fonmula I, which derivative Is a substantially 
chirally pure (RHsomer, a substantially chirally pure {S)-isomer. or a mixture thereof. 
A method of treating In a mammal a disease selected from the group consisting of 
but not limited to Inflammatory disease, autoimmune disease, arthritis, rheumatoid 
arthritis, inflammatory bowel disease, Crohn's disease, aphthous ulcers, cadiexia, 

10 graft versus host disease, asthma, adult respiratory distress syndrome, and acquired 
Immune deficiency syndrome, which comprises administering thereto an effective 
amount of a compound described by Fomiula I, which compound Is a substantially 
chirally pure (R)-lsomer, a substantially chirally pure (S)-isomer, or a mixture thereof. 
A method of treating cancer In a mammal whidi comprises administering thereto an 

15 effective amount of a compound described by Fonmula I. which compound is a 
substantially chirally pure (R)-lsomer, a substantially chirally pure (S)-isomer, or a 
mixture thereof A method of treating undesirable angiogenesis in a mammal which 
comprises administering thereto an effective amount of a compound described by 
Formula I. which compound Is a substantially chirally pure (RHsomer, a substantially 

20 chirally pure (SHsomer, or a mixture thereof. Also induded In this Invention Is a 
method of redudng or inhibiting phosphodiesterases IV {PDE4) in a mammal which 
comprises administering thereto an effective amount of an acylhydroxamic acid 
derivative described by Formula I, which derivative is a substantially chirally pure (R)- 
isomer, a substantially chirally pure (R)-isomer, or a mixture thereof. 
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The compounds of Formula \ are used, under the supervision of qualified profes- 
sionals, to inhibit the undesirable effects of TNFa and/or inhibit phosphodiesterases, 
and/or inhibit inflammation and/or angiogenesis and/or cancer. Inhibition of the 
phosphodiesterase type 4 (PDE4 or PDE IV) Is the preferred embodiment in this 
5 application. The compounds can be administered orally, rectally, or parenterally, 
alone or In combination with other therapeutic agents including antibiotics, steroids, 
etc., to a mammal in need of treatment. 

The compounds of the present invention also can be used topically in the 
treatment or prophylaxis of topical disease states mediated or exacerbated by 
10 inflammation excessive TNFa production, excessive MMPs, or where Increased 
cAMP levels will be helpful, Some examples include viral infections, such as those 
caused by the herpes viruses or viral conjunctivitis, or dermal conditions such as 
psoriasis or atopic dermatitis, eto. 

The compounds can also be used in the veterinary treatment of mammals other 
1 5 than humans in need of prevention or inhibition of TNFa production. TNFa mediated 
diseases for treatment, therapeutically or prophylactlcariy, in animals include disease 
states such as those noted above, but in particular viral infections. Examples include 
feline immunodeficiency virus, equine infectious anaemia virus, caprine arthritis virus, 
visna virus, and maedi virus, as well as other lentiviruses. 
20 Angiogenesis. the process of new blood vessel development and formation, 
plays an important role in numerous physiological events, both nonmal and 
pathological. The compounds also can be used to inhibit unwanted angiogenesis. 
The compounds may also be used to inhibit tumor growth. 
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The invention also relates to MMP-inhibiting cpmpoundSt compositions thereofi 
and their use in the treatnnent of diseases and disorders associated with undesired 
production or activity of MMPs. These compounds are capable of inhibiting 
connective tissue brealcdown, and are useful in the treatment or prevention of 
5 conditions involving tissue breakdown. These include, but are not limited to, tumor 
metastasis, invasion, and growth, rheumatoid arthritis, osteoarthritis, osteopenias 
such as osteoporosis, periodontitis, gingivitis, and corneal epidermal inflammatory 
bowel disease, or gastric ulceration. 

The following Formulas are related as follows. The compounds according to 
10 Formula til are the starting material for the compounds of Formula 11. The compound 
of Fomnuia II is the starting material for the compounds of Fomiuia IV in Reaction a to 
produce the compound of Formula 1(b). 

The compounds of Formula IV are readily prepared by reacting a carboxyiic acid 
of the formula: 



with hydroxylamine hydrochloride or an alkoxyamine hydrochloride in ttie presence of 
a coupling agent. R^ R®, R^. R®, R®, R^^, and R*^ are defined above. The reaction 
generally is conducted in an inert solvent such as tetrahydrofuran, ethyl acetate, etc. 
under an inert: atmosphere such as nitrogen. Ambient or above ambient 
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Formula II 
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temperatures can be employed. When the reaction is substantially complete, 
generally the products can be readHy isolated simply through the addition of water. 

The compounds of Fonnula II which are here utilized as Intermediates are 
described in U.S. Patent No. 5.605,914, the disclosure of which is incorporated 
5 herein by reference. Briefly, such Intemnediates can be prepared through the 
reactton of an amino acid of the formula: 




Formula III 



in which R^* is hydroxy, all<Dxy, or a protecting group, with an anhydride, an N- 
carbethoxyimide. a dialdehyde. or an o-bromo aromatic acid. 
" 10 " Protecting groups Utilized herein denote groups which generally are not found in 
the final therapeutic compounds but which are intentionally introduced at some stage 
of the synthesis in order to protect groups which othenwise might be altered in the 
course of chemical manipulations. Such protecUng groups are removed at a later 
stage of the synthesis and compounds bearing such protecting groups thus are of 
15 importance primarily as chemical Intermediates (although some derivatives also 
exhibit biological activity). Accordingly the precise stoicture of the protecting group is 
not critical. Numerous reactions for the formation and removal of such protecting 
groups are described in a number of standard worlds including, for example. 
"Protective Groups in Organic Chemistry", Plenum Press, London and New York, 
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1973; Greene, Th. W. "Protective Groups in Organic Synthesis", Wiley, New York, 
1981; "The Peptides", Vol. I. SchrOder and Lubke, Academic Press, London and New 
York, 1965; "Methoden der organischen Chemle", Houben-Weyl, 4th Edition, 
Vol.1 5/i. Georg Thieme Veriag. Stuttgart 1974, the disclosures of which are 

5 incorporated herein by reference. 

In any of the foregoing reactions, a nitro compound can be employed with the 
nltro group being converted to an amino group by catalytic hydrogenation or chemical 
reaction. Alternatively, a protected amino group can be deprotectod to yield the 
corresponding amino compound. An amino group can be protected as an amide 

10 utilizing an acyl group which is selectively removable under mild conditions, 
especially benzytoxycarbonyl, formyl, or a tower alkanoyl group, each of which is 
branched in a 1- or a position to the carbony! group, particularly tertiary alkanoyl such 
as pivaloyi, a lower alkanoyl group which Is substituted in the position a to the 
carbonyl group, as for example trifluoroacetyl. 

15 In a preferred embodiment, hydroxamic acids such as those prepared above can 
be reacted with acid anhydrides. In acetdhitrile (CH3CN) or other inert" solvent as 
follows: 



20 




Fonmula IV 



Formula l(t?) 



21 



"^OWASim PCT/US0(W34455 



in which Reaction a is a reaction of iV with an anhydride of the fonmula (R^C0)20 in 
CH3CN. R\ R*, R^ and R® to R^^ are defined above. A mixture of two main reacHon 
products (A) and (B) may result. The first reaction product (A) has R^ being 
hydrogen. The second reaction product (B) has R"^ being -(C=0)-R^^. R^^ is defined 
5 above* Reaction products (A) and (B) can be purified by column chromatography. 
The crude product can also be slunrled in hexane several times to afford pure 
reaction product (A). Reaction product (B), where R^^ is not the same as R\ can be 
prepared from treatment of (A) with an acid anhydride containing the desired R^^ 
group. Formula 1(b) is Formula 1 or can be a subgroup of Formula I. 

10 The compounds of Formula i possess at least one center of chirality (designated 
by and thus can exist as optical isomers. Both the racemates of these isomers 
and the individual isomers themselves, as well as diastereomers when there are two 
chiral centers, are within the scope of the present invention. The racemates can be 
used as such or can be separated into their individual isomers mechanically as by 

15 chromatography using a chiral absorbent. Alternatively, the individual isomers can 
be prepared in chiral form or separated chemically from a mixture by forming salts 
with a chiral acid or base, such as the individual enantiomers of 10-camphorsuifonic 
acid, camphoric acid, a-bromocamphoric acid, methoxyacetic acid, tartaric acid, di- 
acetyftartaric add, malic acid, pyrrolidone*5-carboxyHc acid, and the like, and then 

20 freeing one or both of the resolved bases, optionally repeating the process, so as 
obtain either or both substantially free of the other; i.e., in a fomr) having an optical 
purity of >95%. Chiral bases can also be used for this process. 

Formula 1(c) is a subgroup of Formula I. Formula 1(c) represents 
(a) an acylhydroxamic acid derivative having the fomiula: 

25 
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5 

in which 

the carbon atom designated * constitutes a center of chirallty. 
is hydrogen or -(C=0)-R^'; 
each of and R^^ independently of each other, is alicyl of 1 to 6 carbon atoms. 
10 phenyl, benzyl, pyridyl methyl, pyridyl, imidazoyl. Imidazolyl methyl, or 
CHR*(CH2)nNR*R*' 

wherein R'and R°, independently of the other, are hydrogen, alkyi of 1 to 6 
carbon atoms, phenyl, benzyl, pyridylmethyl. pyridyl, imidazoyl or 
imidazolylmettilyl, and n = 0.1 , 2; 

15 R® Is OO. CH2, CH2-CO-, or SO2; 

each of R' and R^. independently of the other, is nltro, cyano. trifluoromelhyl, 

carbethoxy. carbomethoxy, carbopropoxy, acetyl, carbamoyl, acetoxy. 

carboxy, hydroxy, amino, alkyI of 1 to 6 carbon atoms, alkoxy of 1 to 6 carbon 

atoms, cyctoafkoxy of 3 to 8 carbon atoms, halo, bicycloalkyi of up to 18 
20 carbon atoms, tricycloaikoxy of up to 1 8 carbon atoms, 1 -indanyioxy , 2- 

indanyloxy, CA-Ce-cycloalkylidenemethyl. or Ca-Cio-alkyiidenemethyl; 
each of R^ R^ and ^ , independently of the others, is 

(i) hydrogen, nitro. cyano, trifluoromethyl, carbethoxy, carbomethoxy. 

carbopropoxy, acetyl; carbamoyl, acetoxy, carboxy, hydroxy, amino. 




23 



WO0I/4S702 



PCT/USOO/344^ 



alkylamino, dialkyiamino, acylamino, alkyl of 1 to 10 carbon atoms, alkoxy of 1 
to 10 carbon atoms, halo, or 

(ii) one of R®, R®, R^°» and R^^ Is acylamino comprising a lower alkyl, and the 
remaining of R^ R^, R^^. and R^^ are hydrogen, or 
5 (Hi) hydrogen if R' and R' taken together are benzo, quinoline, quinoxallne, 

benzimidazole, benzodioxoie, 2-hydroxybenzimidazole, 
methylenedioxy, dialkoxy, or dialkyl, or 

(iv) hydrogen if R^^ and R^\ taken together are benzo, quinoline, quinoxaline, 

benzimidazole, benzodioxole, 2-hydroxybenzimidazole, 
1 0 methylenedioxy, dialkoxy, or dialkyl. or 

(v) hydrogen if R^ and R^° taken together are benzo; and 

(b) The add addition salts of said compounds which contain a nitrogen atom 
capable of being protonated. 

The present invention also pertains to the physiologically acceptable non-toxic acid 
15 addition salts of the compound of Formula I. Such salts include those derived 
from organic and inorganic acids such as, without limitation , hydrochloric acid , 
hydrobromic acid, phosphoric acid, sulfuric acid, methanesulphonic acid, acetic 
acid, tartaric acid, lactic add, succinic acid, citric acid, malic acid, maieic acid, 
sorbic acid, aconitic acid, salicylic acid, phthaiic acid, embonic acid, enanthic 
20 add, and the like. 

Oral dosage fomis Include tablets, capsules, dragees, and similar shaped, com* 
pressed pharmaceutical forms containing from 1 to 100 mg of drug per unit dosage. 
Isotonic saline solutions containing from 20 to 100 mg/mL can be used for parenteral 
administration which includes Intramuscular, intrathecal, intravenous and intra-arterial 
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routes of administration. Rectal administration can be effected ttirough the use of 
suppositories fonnulated from conventional carriers such as cocoa butter. 

Pharmaceutical compositions thus comprise one or more compounds of 
Formulas I or the compounds of the product in Reaction a associated with at least 

5 one phanmaceutically acceptable carrier, diluent or excipient In preparing such 
compositions, the active ingredients are usually mbced with or diluted by an excipient 
or enclosed within such a carrier which can be in the fomi of a capsule or sachet 
When the excipient serves as a diluent, it may be a solid, semi«solid, or liquid 
material which acts as a vehicle, carrier, or medium for the active ingredient. Thus, 

10 the compositions can be in the form of tablets, pills, powders, elixirs, suspensions, 
emulsions, solutions, syrups, soft and hard gelatin capsulesr, suppositories, sterile 
injectable solutions and sterile packaged powders. Examples of suitable excipients 
include lactose, dextrose, sucrose, sorbitol, mannltol, starch, gum acacia, calcium 
silicate, microcrystalline cellulose, polyvinylpyn-olldinone, polyvinylpynrolidone, 

15 cellulose, water, symp, and methyl cellulose, the formulations can additionally include 
lubricating agents such as talc, magnesium stearate and mineral oil. wetting agents, 
emulsifying and suspending agents, preserving agents such as methyl- and 
propylhydroxybenzoates, sweetening agents or flavoring agents. 

The compositions preferably are fonnuiated in unit dosage form, meaning physi- 
20 cally discrete units suitable as a unitary dosage, or a predetermined -fraction of a 
unitary dose to be administered in a single or multiple dosage regimen to human 
subjects and other mammals, each unit containing a predetermined quantity of active 
material calculated to produce the desired therapeutic effect in association with a 
suitable pharmaceutical excipient. The compositions can be formulated so as to 
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provide an smmediate, sustained or delayed release of active ingredient after 
administration to the patient by employing procedures well Icnown in the art. 

TNFa Inhibition in LPS stimulated human peripheral blood mononuclear cells 
(PBMCs) can be performed as described below. Enzynne-llnked immunosorbent 

5 assays (EUSA) for TNFa can be perfomned in a convenfional manner. PBI\/ICs are 
Isolated from nonnal donors by FIcoll-Hypaque density centrifugation. Cells are 
cultured in RPMI supplemented with 10% AB+ serum, 2mM L-glutamine. 100 UAnL 
(units per milliliter) penicillin, and 100 mg/mL streptomycin. Drugs are dissolved in 
dimethylsulfoxide (Sigma Chemical) and further dilutions are done in supplemented 

10 RPMI (a well known media). The final dimethylsulfoxide concentration in the presence 
or absence of dmg in the PBMC suspensions is 0.25 wt %. Drugs are assayed at half- 
log or log dilutions starting at 100 ^M. Drugs are added to PBMC (10^ cells/mL) in 96 
wells plates one hour before the addition of LPS. PBMCs (10* celis/mL) in the 
presence or absence of drug are stimulated by treatment with 1 jig/mL or 100 ng/mL of 

15 LPS from Salmonella minnesota R595 (List Biological Labs, Campbell. CA). Cells are 
then incubated at 37' C'for 18-20 hours. Supematants are harvested and assayed 
Immediately for TNFa levels or kept frozen at -70X (for not more than 4 days) until 
assayed. The concentratton of TNFa in the supernatant Is detennined by human TNFa 
EUSA kits (ENDOGEN, Boston, MA) according to the manufacturer's directions. 

20 Inhibition of phosphodiesterase type 4 (PDE 4) can also be determined in. 
conventional models. For example, using a modification of the method of Hill and 

g 

Mitchell, U937 cells (a human promonocytic cell line) are grown to 1x10 cells /mL 
and collected by centrifugation. A cell pellet of 1x10^ cells is washed in phosphate 
buffered saline and then frozen at -70°C for later purification or immediately lysed in 
25 cold homogenizatfon buffer (20mM Tris-HCl, pH 7.1 . 3 mM 2-mercaptoethanol. 1 mM 
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magnesium chloride, 0.1 mM ethylene glycol-Ws-(p-aminoelhyl elher>-N,N,N',N'- 
tetraacetlc add (EGTA). 1 ^M phenylmethylsulfonyl fluoride (PMSF), and 1 jig/mL 
leupeptin). Cells are homogenized with 20 strokes in a Dounce homogenizer and the 
supernatant containing the cytosolic fraction are obtained by centrifugation. The 
5 supernatant is then loaded onto a Sephacryl S-200 column equilibrated in 
homogenization buffer. The crude phosphodiesterase type 4 enzyme is eluted in 
homogenization bufTer at a rate of approximately 0.5 mL/min and fractions are 
assayed for phosphodiesterase activity using rolipram. Fractions containing PDE 4 
activity (rolipram sensitive) are pooled and aliquoted for later use. 

10 The phosphodiesterase assay is canied out based on the procedure described 
by Hill and Mitchell [Hill and Mitchell, Faseb J., 8. A217 (1994)]. The assay is earned 
out in a total volume of 100 jil containing various concentration of the compounds of 
interest, SOmM Tris-HCI, pH 7.5, 5 mM magnesium chloride and 1 nM cAMP of which 
1% is H cAMP. Reactions are incubated at 30 °C for 30 minutes and then 

15 temninated by boiling for 2 minutes. The amount of PDE 4 containing extract used for 
these e)q)eriments Is predetermined such that reactions are within the linear range " 
and consume less than 15% of the total substrate. Following termination of reaction, 
samples are chilled at 4 °C and then treated with lOjxL of 10 mg/mL snake venom for 
15 min at 30 °C. Unused substrate then is removed by adding 200^1 of a quaternary 

20 ammonium ion exchange resin (AG1-X8, Blof^d) for 15 minutes. Samples then are 
spun at 3000 rpm, 5 min and 50 jil of the aqueous phase are taken for counting. 
Each data point is carried out in duplicate and activity is expressed as percentage of 
control. The ICg^s of the compounds are then determined from dose response curves 
of a minimum of three independent experiments. 
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Representative examples include a substantially chirally pure (R)-lsomer, a 
substantially chirally pure (S)-isomer, or a mixture thereof, where the isomer is (3- 
(1,3-dloxoisolndolln-2-yl)-3-(3-ethoxy-4-methoxyphenyOpropanoylamlno) propanoate; 
(3-(1 ,3-dioxol8olndolln-2-yl)-3-(3-ethoxy-4-methoxyphenyl) propanoylamino) acetate; 

5 {3-{1 ,3-dloxolsolndolin-2-yl)-3-(3-ethoxy-4-methoxyphenyl)propanoylamino)- 

pentanoate; (3-{1,3-dioxoisoindolln-2-yl)-3-(3-ethoxy-4-methoxyphenyl)propanoyl- 
amino) benzoate; (3-(3-cyclopentytoxy-4-methoxy phenyi)-3-(1-oxoisoindolin-2- 
yl)propanoy1amino) acetate; (3-[4-(acetylamino)-l ,3-dloxolsolndolin-2-yQ-3-(3-ethoxy- 
4-methoxyphenyI) propanoylamino) acetate; (3-(3-ethoxy-4-methoxyphenyl)-3-(4- 

10 methyl-1,3-dioxolsolndolin-2-yl)propanoyl amino) acetate; (3-(3-ethoxy-4-methoxy- 
phenyl)-3-(5-methyl-1.3-dioxolsoindolin-2-yl)propanoylamino) . acetate; (3-(3-cydo- 
pentyloxy-4-methoxyphenyl)-3-(4-methyH,3-dioxoisolndolin-2-yl)propanoylamino) 
acetate; (3-(3-cyclopentyloxy-4-methoxyphenyl)-3-(5-methyl-1 ,3-dioxoisoindolin-2- 
yOpropanoylamlno) acetate; -N-acetyl-3-{3-ethoxy-4-methoxyphenyl)-3-(5-methyl-1 ,3- 

15 dioxoisolndolin-2-yl)propanoylamlno) acetate; N-acetyl-3-(3-cyciopentyloxy-4- 
methoxy-phenyl)-3-(4-methyl-1.3-dioxoisoindolin-2-yl)propanoylamino) acetate; (3-15- 
(acetylamlno)-1,3-dioxoisoindolin-2-yl]-3-(3-ethoxy-4-ethoxyphenyl)propanoy!amlno) 
acetate; (3-(1,3-dioxoben2o[e] isoindolin-2-yl)-3-(3-ethoxy-4-methoxyphenyl) 
propanoyl-amino) acetate; (3-(3-ethoxy-4-methoxyphenyl)-3-phthalimido-propanoyl- 

20 amino) pyridine-3-carboxylate; (3-t4-{acetylamino)-1,3-dioxoisoindolln-2-yll-3-{3- 
cyclopentyloxy-4-methoxyphenyl)propanoylamino) acetate; (N-acetyI-3-[4-(acetyl- 
amlno)-1,3-dioxoisoindolin-2-yll-3-(3-cyclopentyloxy-4-methoxyphenyl) propanoyl- 
amino) acetate; or (3-(3-ethoxy-4-methoxyphenyl)-3-(1-oxoisoindolin-2-yl)propanoyl- 
amino) acetate. The following examples will serve to further typify the nature of this 
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invention but should not tie construed as a limitation in the scope thereof, which 
scope is defined solely by the appended claims. 



5 (3-(1,3-Dloxoisolndonn-2.yl)-3-(3^thoxy-4-methoxyphenyl)propanoyIamlno) 

propanoate 

A mixture of 3-(1,3-dioxoisoindolln-2-yl)-3-(3-ethoxy-4-methoxyphenyl) 
propanehydroxamic acid (5.8g. 15 mmoi) and propionic anhydride (3.93 g, 30.2 
mmol) in anhydrous acetonitrile (170 mL) was stirred at room temperature under 

10 nitrogen overnight. Removal of solvent in vacuo yielded an oil. The oil vwas then 
stin-ed in ether (25 mL). The resulting suspension was filtered and washed with ether 
to give (3-(1 ,3-dioxolsoindolin-2-yl)-3-(3-ethoxy-4-methoxyphenyl)propanoylamlno) 
propanoate as a white solid (2.8 g. 42%): mp. 181.0-183.5 *'C; NMR (DMS0-d6) 
5 1.01 (t, J = 7.5 Hz. 3H. CH2CH3). 1.31 (t. J = 6.9 Hz. 3H. OCH2CH3). 2.39 (q. J = 

15 7.4 Hz, 2H. CH2). 3.12-3.35 (m. 2H, CH2), 3.97 (q, J = 7.4 Hz, 2H, CH2). 5.67 (t. J = 
7.7 Hz. 1 H. CH), 6.90 (s, 2H, Ar), 7.02 (s. 1 H, Ar). 7.83-7.86 (m, 4H, Ar), 11 .87 {br s. 
1H, HH)\ "C NIVIR (DMSO-d6)5 8.2. 14.1. 23.7, 33.4. 49.3. 54.9, 63.2. 11 1.3, 111.7. 
118.9, 122.6, 130.5. 130.7. 134.6. 147.2. 148.1, 166.1, 167.1. 171.1; Anal. Calcd. For 
C23H24N2O7: C, 62.72; H. 5.49; N. 6.36. Found: C, 62.62; H. 5.50: N, 6.18. 



Example 2 

(3-(1,3-Dloxoisoindolin-2-yI)-3-{3-ethoxy-4-methoxyphenyl)propanoylamino) 

acetate 

(3-(1.3-Dioxoisoindolin-2-yl)-3-(3-ethoxy-4-methoxyphenyl)propanoyiamino) 
25 acetate was prepared by the procedure of Example 1 from 3-(1 ,3-dioxoisoindolin-2 



Example 1 



20 
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yl)-3-(3-etiioxy-4-methoxyphenyl)propanehydroxamic acid (0.5 g, 1.3 mmoi) and 
acetic anhydride (0.27 g, 2.6 mmol) in anhydrous acetonitrile (20 mL). The product 
was obtained as a white solid (0.25 g. 45%): mp. 180.0-182.0 "C; NMR (DMSO- 
d6) 5 1.31 (t, J = 6.7 Hz. 3H. CH3), 2.07 (s. 3H. CH3). 3.10-3.26 (m. 2H, CHj), 3.72 (s. 
5 3H. OCH3). 4.00 (q. J = 6.4 Hz. 2H. OCH2). 5.67 (t. J = 7.7 Hz. 1 H. CW). 6.89 (s. 2H. 
Ar). 7.02 (s, 1 H. Ar). 7.82-7.85 (m. 4H. Ar). 11.86 (br 5. IN. NH); "C NMR (DIWSO 
d6) 8 14.6, 17.9, 33.9, 49.8, 55.4, 63.7, 111.8, 112.1, 119.4. 123.1, 130.9, 131.2, 
134.5. 147.7, 148.5, 166.5, 167.6, 168.1; Anal. Calcd. For C22H22N2O7: C, 61.97; H. 
5.20: N, 6.57. Found: C, 62.01; H, 5,26; N, 6.43. 

10 

Example 3 

(3-(1.3-D]oxoisoindolin-2-yl)-3-(3-ethoxy-4-inethoxyphenyi)propanoylamlno) 

pentanoate 

(3-(1,3-Dioxoisoindolin-2-yl)-3-(3-ethoxy-4-methoxyphenyl)propanoylamino) 
15 pentanoate was prepared as described in Example 1 from 3-(1 ,3-dioxoisoindolin-2- 
yl)-3-(3-ethoxy-4-methoxyphenyl)propanehydroxamic acid (1.0 g, 2.6 mmol) and 
pentanoic anhydride (0.97 g. 5.2 mmol) in anhydrous acetonitrile (30 mL). The 
pnaduct was obtained as a white solid (0.45 g, 37%): mp, 200.0-201.5 °C; ^H NIV1R 
(DMS0-d6) 6 0.83 (t, J = 7.3 Hz, 3H. CH3). 1.25-1.33 (m. 2H. OHz), 1.31 (t, J = 6.8 
20 Hz, 3H. CH3). 1.33-1.48 (m, 2H. OHz), 2.36 (I. J = 7.2 Hz, 2H. CH3). 3.10-3.20 (m, 
2H, CH2). 3.72 (s. 3H, CH3), 4.02 (q. J = 6.4 Hz, 2H. OCH2). 5.67 (t. J = 7.6 Hz, 1H. 
CH). 6.89-7.01 (m, 3H, Ar). 7.85 (s, 4H. Ar). 11. 86 (s. 1H, NH); "C NMR (DMSO-d6) 
5 13.4, 14.6, 21.3, 26.3. 30.4, 49.7. 55.4, 63.7. 111.8. 112.2, 119.4. 123.1. 130.9. 
131.2. 134.5. 147.7. 148.6, 166.6, 167.6. 170.8; Anal. Calcd. for C25H28N2O7: C, 
25 64.09; H, 6.02; N, 5.98. Found: C, 63.89; H, 6.04; N, 5.81 . 
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Example 4 

(3-{l,3-DioxolsolndoIin-2.yI)-3-(3-ethoxy-4-methoxyphenyl)propanoylamlno) 

benzoate 

5 (3-{1 ,3-Dioxoisoincto!in-2-yl)-3-(3-ethoxy-4-methoxyphenyl)propanoylarnjno) 
benzoate was prepared as described In Example 1 from 3-<1,3-dloxoisolndolin-2-yl)- 
3-(3-ethoxy-4-methoxyphenyl)propanehydroxamlc acid (1.0 g, 2.6 mmol) and 
phenylcarbonyl benzoate (1.18 g, 5.2 mmol) in anhydrous acetonltrile (30 mL). The 
product was obtained as a white solid (0.70 g, 55.1%): mp. 195.0-198.0 ''C; NMR 

10 (DMS0-d6) 5 1.33 (t, J = 6.6 Hz. 3H. CH3). 3.31-3.46 (m. 2H, CH2), 3.74 (s. 3H, 
OCH3). 4.03 (q, J = 6.4 Hz. 2H, OCH2). 5.72 (t. J = 7.5 Hz. 1H. CH), 6.94-7.07 (m, 
3H, Ar). 7.50-8.00 (m. 9H. Ar), 12.20 (s. 1 H. NH); "C NMR (DMSO-d6) 5 55.5. 63.7. 
111.8, 112.2. 119.4. 123.2, 126.6, 129,0. 129.4, 131.0. 131.2. 134.3, 134.6. 147.7. 
148.6. 163.8. 167.0, 167.6; Anat. Calod. for C27H24N2O7: C. 65.42; H, 5.10; N, 5.61. 

15 Found: C. 65.10; H, 4.90; N. 5.49. 

Example 5 
(3-(3-Cyclopentyloxy*4-methoxyphenyl)- 
3-(1'Oxoisoindolin-2-yl)propanoylamino) acetate 

20 (3-(3-Cyclopentyloxy-4-methoxyphenyl)-3-(1-oxoisoindolih-2-yl)propanoylamino) 
acetate was prepared by the general procedure A from 3-(3-cyclopentytoxy-4- 
methoxyphenyl)-3-(1-oxoisoindolin-2-yl)propanehydroxamic acid (2.86 g, 7.0 mmol) 
and acetic anhydride (1.42 g, 14.0 mmol) In anhydrous acetonitrile (110 mL). The 
product was obtained as a white solid (0.79 g, 27%): mp. 166.0-1 68.5' '*C; ^H NMR 

25 (DMS0-d6) 5 1.50-1.82 (m. 8H. Cshk). 2.09 (s. 3H, CH3). 3.04 (d. J = 7.9 Hz. 2H, 
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CHz), 3.71 (s. 3H. OCffe), 4.17 (d, J ^ 17.4 Hz, 1H. CHH). ), 4.60 (d, J= 17.4 Hz, 1H. 
CHH). 4.69-4.75 (m, 1H. OCH), 5.67 (t, J = 7.8 Hz, IH. CH), 6,83-6.93 (m, 3H, Ar). 
7.45-7.70 (m. 4H, Ar). 11.86 (s. IH, NH); "C NMR (DMS0-d6) 5 17.9, 23.5, 32.1, 
34.6, 51.0. 55.5, 79.5. 112.2, 113.9, 119.1. 122.8, 123.4. 127.8. 131.3. 131.6. 132.2. 
5 141.7. 146.9. 149.1, 166,6, 167,0, 168.3: Anal. Calcd. for C2sH28N20e: C. 65.06; H, 
6.33: N, 6.07. Found: C. 65.3; H, 6.26; N, 5.85. 



(3-(4-(Acetylaniino)-1,3-dioxolsoindoIln-2-yl]-3-(3-ethoxy-4-methoxyphenyl) 
propanoylamino) acetate was prepared by the procedure of Scample 1 from N-p-[2- 
(N-hydroxycarbamoyl)-1-(3-ethoxy-4-methoxyphenyl)ethyl]-1 .3-dioxoisoindolin-4- 
yQacetamide (0.8 g, 1 .8 mmol) and acetic anhydride(0.37 g. 3.6 mmol) in aniiydrous 

15 acetonitrile (30 mL). The product was isolated as a white solid (0.55 g, 62.6%): mp. 
279.0-280.0 "C; ^H NMR (DMS0-d6) 5 1.31 (t. J = 6.9 Hz, 3H. CH3). 2.07 (s, 3H, 
CH3). 2.1 9 (s. 3H. CH3). 3.1 5-3.26 (m. 2H. CH2), 3;72 (s.- 3H. OCH3), 3.97 (q, J = 6.4 
Hz. 2H, OCH2), 5.64 (t. J = 7.7 Hz. 1H. CH), 6.90-6.99 (m. 3H. Ar), 7.56 (d, J - 7.3 
Hz. IH. Ar). 7.78 (t, J = 7.7 Hz. IH, Ar), 8.45 (d. J = 8.0 Hz. IH, Ar), 9.71 (s. IH, NH). 

20 11.86 (s, IH. NH); "C NMR (DMSOd6) 5 14.7, 17,9. 24.2, 33.8. 49.7. 55.5. 63.8, 
11.8. 118.0. 119.4, 135.8, 136.4. 147.8, 166.6, 167.2, 168.2, 169.3; Anal. Calcd. for 
C24H25N3O8: C59.62; H. 5.21; N, 8.69. Found: C, 59.44; H. 5.08; N. 8.50. 



10 



Example 6 

(3-(4-(Acetylamlno)-1,3-dloxoisoindoIln-2-yIJ-3-(3-ethoxy-4- 
methoxyphenyt)propanoylamino) acetate 



25 
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Example 7 

<3-(3-Ethoxy-4-methoxyphenyi)-3-(4-methyM,3<dioxoisoindoIin- 
2-yl)propanoylamino) acetate 
(3-(3-Ethoxy-4-methoxyphenyl)-3-{4-methyl-1,3-dioxolsoindolin-2-yl) 
5 propanoylannino) acetate was prepared by the procedure of Example 1 from 3-(3- 
ethoxy-4-methoxyphenyi)-3-(4-methyt-1.3-dioxoisoindolirv>2-yl)propanehydroxamic 
acid (1.0 g. 2.6.mmol) and acetic anhydride(0.53 g, 6.2 mmol) in anhydrous 
acetonitrile (30 mL). The product was isolated as a white solid (0.5 g, 53.2 %): mp, 
124.0-126.0 *C: NMR (DiVlS0-d6) 5 1.31 (t. J ' 6.8 Hz, 3H, CH3). 2.07 (s. 3H, 
10 CH3). 2.61 (s. 3H, CH3). 3.15-3.35 (m. 2H, CH2), 3.72 (s. 3H, OCW3). 4.00 (q. J = 6.4 
Hz. 2H, OCH2). 5.65 (t. J = 7.7 Hz. 1H, NCH), 6.85-7.02 (m, 3H. Ar). 7.61-7.70 (m, 
3H. Ar), 11.85 (s. 1H. NH); "C NIVIR {DMS0-d6) 5 14.6. 16.9; 17.9. 33.8. 49.6. 55.4. 
63.7. 111.8. 112.2. 119.4. 120.7. 127.8. 131.1. 131.6. 134.0. 136.6. 137.3. 147.7. 
148.5, 166.6. 167.5. 168.1. 168.2; Anal. Calcd. for C23H24N2O7; C. 62.72; H, 5.49; N. 
15 6.36. Found: C. 62.79; H. 5.35; N. 6.26. 

Examples 

(3-(3-Ethoxy-4-methoxyphenyl)-3-(5-methyi-1,3-dioxolsoindolin-2- 
yl)pFopanoylamino) acetate 
20 (3-(3-Ethoxy-4-methoxyphenyl)-3-(5-methyl-1 ,3-dioxoisoindolln-2-yl) 

propanoytamino) acetate was prepared analogously to Example 1 from 3-(3-ethoxyr 
4-methoxyphenyl)-3-(5-methyl-1 ,3-dioxoisoindolin-2-yl)propanehydroxamic acid (0.90 
g. 2.4 mmol) and acetic anhydride (0.48 g, 4.7 mmol) in anhydrous acetonitrile (27 
mL). The product was obtained as a white solid (0.30 g, 30.0 %): mp, 145.0-147.0 
25 °C; 'H NMR (DMS0-d6) 5 1.31 (t. J = 6.9 Hz. 3H. Chh), 2.07 (s. 3H, CH3). 2.48 (s. 
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3H, CH3), 3.20-3.36 (m, 2H, CHz), 3.72 (s, 3H. OCH3). 4.00 (q, J « 6.4 Hz, 2H. 
OCW2), 5.65 "(t. J = 7.2 Hz. 1H. CH). 6.89-7.00 (m, 3H. Ar), 7.62-7.76 (m. 3H. Ar). 

II. 84 (s, 1H, NH): ^'C NMR (DMS0-d6) 5 14.6. 17.9,21.3, 33.9. 49.7, 55.4, 63.7. 

III. 8, 112.1. 119.3. 128.6. 131.1. 131.6. 134.9, 145.5. 147.7, 148.5, 166.6, 167.6. 
5 167.7, 168.1; Anal. Calcd. for C23H»N20r: C, 61.60; H, 5.36; N. 6.07. Found: C, 

61.52; H, 5.46; N, 6.21. 

Example 9 

(3-(3-Cyclopentyloxy-4-inethoxyphenyl)-3-(4-methyI-1,3-dloxolsolndonn-2- 
10 yl)propanoytamino) acetate 

(3-(3-Cyclopentyloxy-4-methoxyphenyl)-3-(4-memyl-1 ,3-dioxolsoindolln-2- 
yl)propanoylamino) acetate was prepared analogously to Example 1 from 3-(3- 
cyclopentyloxy-4-methoxyphenyl)-3-(4-methyl-1,3-dioxoisolndonn-2-yl) 
propanehydroxamic acid (1.5 g, 3.4 mmol) and acetic anhydride (0.7 g, 6.8 mmol) In 

15 anhydrous acetonitrile (45 mL). The product was obtained as a white solid (0.61 g, 
43.3 %): mp, 150.0-152,0 'C; ^H NMR (DMS0-d6) 5 1.55-1.89 (m, 8H. CsHs). 2.08 
(s, 3H. CH3), 2.61 (s. 3H. CH3). 3,22-3.36 (m, 2H, CH2), 3.71 (s. 3H. OCW3). 4.50- 
4.74 (m, 1H. OCH). 5.65 (t. J = 7.5 Hz, 1H, CH), 6.89-7.02 (m, 3H. Ar). 7.58-7.70 (m. 
3H, Ar). 11.86 (s. 1H. NH); NMR (DMS0-d6) 5 17.0, 17.9. 23.5, 32.1, 33.9, 49.6. 

20 55.5, 79,6, 112.1. 114.0. 119.4, 120.7, 127.8, 131.1. 131.6, 134.0, 136.6. 137.3. 
146.7. 149.2. 166.6, 167.5. 168.1, 168.3; Anal. Calcd. for C26H28N2O7: C, 64.25; H. 
5.82; N, 5.75. Found: C, 64.13; H. 5.72; N. 5.55. 



25 
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Example 10 

(3-(3-Cyclopentyloxy-4-methoxyphonyl)-3-(5-nnethyM,3-djoxolsolndolin- 

2-yl)propanoylamino) acetate 
(3-<3-Cyclopentyloxy-4-methoxyphenyl)-3-(5-inethyl-1,3-dioxoisolndolln-2- 
5 y|)propanoylamlno) acetate was prepared by the procedure of Example 1 from 3-(3- 
cyciopentyloxy«4-methoxyphenyl>-3-(5-methyl-1,3-dloxolsolndonn-2- 
yl)propanehydroxamic add (1.0 g, 2.3 mmol) and acetic anhydride(0.47 g, 4.6 mmol) 
In anhydrous acetonitrlle (30 mL). The product was obtained as a white solid (0.53 g, 
48.5 %): mp. 98.0-101,0 "C; NMR (DI\rtS0-d6) 6 1.50-1.95 (m, 8H, CsHe). 2.07 (s, 
10 3H, CH3). 2.50 (s. 3H. CW3). 3.10-3.26 (m, 2H. CH2), 3.70 (s. 3H. OCH3). 4.60-4.80 
(m. 1 H. OCH). 5.64 (t, J = 7.7 Hz, 1H. CH), 6.88-7.01 (m. 3H. Ar). 7,61-7.76 (m. 3H. 
Ar). 11.86 (s. 1H, NH); "C NMR (DMSO-de) 8 17.9. 21.3. '23.5. 32.1. 33.9, 49.8. 
55.5. 79.5. 112.1. 113.9. 119.4. 123.0, 123.5. 128.6, 131.0. 131.6. 134.9, 145.5. 
146.7, 149.1, 166.6, 167.6, 167.7, 168.1; Anal. Calcd. for C26H28N2O7: C. 64.68; H, 
15 5.90; N, 5.80. Found: C, 64.47; H. 5.81; N, 5.62. 



Example 11 

20 (N-Acetyl-3-(3-ethoxy-4-methoxyphenyl)-3-(5-methyl-1,3-dioxolsoindonn- 

- - - 2-yl)propanoylamino) acetate 

(N-Acetyl-3-(3-ethoxy-4-methoxyphenyI)-3-(5-methyl-1,3-dloxoisoindolin-2- 

yI)propanoylamino) acetate was prepared by the procedure of Example 1 from 3-(3- 
ethoxy-4-methoxyphenyl)-3-(5-methyl-1,3-dloxolsoindolln-2-yl)propanehydroxamlc 
25 acid (0.9 g, 2.3 mmol) and acetic anhydride (0.48 g, 4.7 mmol) In anhydrous 
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acetonltrile (27 mL). The product was obtained as a white solid (0.06 g, 6 %): mp, 
128-0-129.5 ^C; HMR (DMS0-d6) 8 1.30 (t. J - 6.8 Hz, 3H. CH3), 2.26 (s. 3H. 
CH3), 2.28 (s, 3H, CH3). 2.50 (s, 3H, CH3), 3.55-4.15 (m. 2H. CH2), 3.72 (s. 3H. 
OCH3). 4.00 (q, J - 6.8 Hz, 2H. OCH2), 5.67 (t, J * 3.3 Hz. 1H. CH). 6.89-7.00 (m. 
5 3H. At), 7.62-7.76 (m, 3H, Ar); NMR (DMS0-d6) 6 14.6, 17.9. 21.3. 33.9, 49.7. 
55.4, 63.7. 111.8, 112.1. 119.3, 128.6. 131.1. 131.6, 134.9. 145.5. 147.7. 148.5, 
166.6. 167.6. 167.7. 168.1; Anal. Calcd. for C25H28N2O8: C, 62.23; H. 5.43; N, 5.81. 
Found: C, 61.83; H, 5.33; N, 5,53. 

10 Example 12 

(N-Acetyl-3-(3-cyclopentylQxy-4-methoxyphenyl).3-(4-methyl-1,3- 
dioxoisoindotin-2-yl)propanoyIamlno) acetate 
(N-Acetyl-3-(3-cycIopentyloxy-4-n»ethoxypheny!)-3-<4-methyl-1.3- 
dioxolsoindolin-2-yl)propanoylamino) acetate was prepared by the procedure of 

15 Example 1 from 3-(3-cyclopentyloxy-4-methoxyphenyl)-3-(4-methyl-1.3-dioxo- 
isoindolin-2-yl) propanehydroxamic acid (1.5 g. 3.4 mmol) and acetic anhydride J0.7 
g, 6.8 mmol) In anhydrous acetonltrile (45 mL). The product was obtained as a white 
solid (0.21 g. 12.8 %): mp. 120.0-122.0 "C; 'H NMR (DMS0-d6) 6 1.50-1.90 (m, 8H, 
CsHb), 2.28 (s, 3H. CH3). 2.29 (s, 3H. CH3), 2.61 (s. 3H, CH3). 3.71 (s. 3H. OCH3). 

20 3.50-4.10 (m. 2H, CH2). 4.60-4.70 (m. 1H. OCH). 5.67 (t. J = 8.9 Hz. 1H, CH). 6.80- 
7.10 (m, 3H, Ar), 7.50-7.75 (m. 3H. Ar); NMR (DMS0-d6) 5 17.0. 17.7, 23.5. 
23.6. 23.7. 32.1. 49.0. 55.5. 79.6. 112.2. 113.9. 119.3. 120.8. 127.6. 131.1. 131.5. 
134.2, 136.8, 137.4, 146.8. 149.2, 167.6. 167.7. 168.3; Anal. Calcd. for C28H30N2O8: 
C, 64.36; H, 5.79; N, 5.36. Found: C, 64.40; H, 5.73; N. 5.04. 

25 
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Example 13 



(3-[5-(Acetylamltio)-1,3-d1oxolsoindolIn-2-yll-3^3-ethoxy«4- 
inethoxyphenyQpropanoytamino) acetate 
(3-l5-(Acetylamino)-1>dioxol50indolin-2-yO-3-(3-ethoxy-4-methoxyphenyl) 

5 propanoylamino) acetate was prepared by the procedure of Example 1 from N-[2-[2- 
(N-hydroxycarbamoyl)-1-(3-ethoxy'4-methox^henyl)ethylH,3-dloxoisolndoliri-5- 
yljacetamide (0.75 g, 1,7 mmol) and acetic anhydride (0.21 g, 2.0 mmol) In 
anhydrous acetonitrile (28 mL). The product was obtained as a white solid (0.60 g, 
73 %): mp, 178 "C (decomp.); NMR (DMSO-d6) 6 1.31 (t, J = 7.0 Hz, 3H. CH3). 

10 2.07 (s. 3H. CH3). 2.12 (s. 3H. CH3). 3.19 (dd. J = 7.1, 15 Hz, 1H, CHH), 3.23-3.43 
(m, 1H. CHH). 3.72 (s, 3H. Chh). 3.98 (q. J = 7.0 Hz. 2H, CH2). 5.63 (t. J = 8.5 Hz. 
1H. CH), 6.89 (s, 2H. Ar). 7.00 (s. 1H. Ar). 7.77-7.86 (m. 2H. Ar), 8.17 (d, J = 1.1 Hz, 
1H, Ar), 10.56 (br s, 1H, NH), 11.85 (br s. 1H. NH); "C NMR (DMSO-d6) 5 14.6, 
17.9, 24.2^ 33.9. 49.8, 55.4, 63.7. 111.7. 112.1, 112.6, 119.3, 123.2. 124.3, 124.8. 

15 131.1. 132.7, 144.8, 147.7, 148.5. 166.5. 167.2, 167.4. 168.1, 169.3; Anal. Calcd. for 
C24H25N3O8: C. 59.62; H. 5.21; N, 8.69. Found: C. 59.34; H. 5.30; N. 8.58. 



(3-(1,3-Dloxobenzo[e]isofndolin-2-yi)-3-(3-ethoxy-4-methoxyphenyl) 
propanoylamino) acetate was prepared by the procedure of Example 1 from 3-(1,3- 
dioxobenzo[ellsoindonn-2-yl)-3-(3-ethoxy-4-methoxyphenyl)propanehydroxamic acid 
(1.0 9. 2.3 mmol), acetic anhydride (0.50 mL, 5.3 mmol) in acetonitrile (30 mL). The 
25 product was obtained as a yellow solid (135 mg. 12% yield): mp. 180 ®C (decomp); 



20 



Example 14 

(3-(1,3-Dioxobenzo[e]isoindolin-2-yl)-3-(3'ethoxy-4> 
methoxyphenyl)propanoylamino) acetate 
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NMR (DMSO-de) 6 1 .30 (t, J = 6.9 Hz. 3H. CW3), 2.04 (s. 3H. CH3). 3.24 (dd, J = 
7.0, 16.1 Hz. 1H. CHH). 3.40 (dd. J = 8.8. 15.1 Hz. 1H. CHH). 3.71 (s. 3H, Chh). 4.09 
(q. J = 7.1 Hz, 2H. CHz). 5.72 (t, J= 8.3 Hz. 1H. UCH). 6.89-6,99 (m. 2H, Ar). 7.06 (s. 
1H. Ar). 7.72-7.89 (m. 3H, Ar). 8.17 (d. J « 8 Hz. 1 H. Ar). 8.40 (d. J = 8.3 Hz. 1 H. Ar). 
8.79 (d, J = 8.2 Hz. 1H, Ar), 11.90 (brs. 1H. NH); NMR (DMSO-de) 5 14.65. 
17.87. 34.07, 43.73, 55.43. 63.71. 111.78. 112.20. 118.37, 119.38. 123.80. 126.22, 
127.09. 128.79, 129.12, 129.81. 130.74, 131.11, 135.43, 136.16, 147.22, 148.52. 
166.58. 168.05. 168.81; Anal Calcd for C26H24N2O7: C, 65.54; H. 5.08; N, 5.88. 
Found: C. 65.40; H. 5.27; N. 5.76. 

Example 15 

(3-(3-Ethoxy-44iiftthoxyphenyl)-3-phthaiIinldo-propanoylafnino) 
pyrldine-3-carboxylate 

(3-(3-Ethoxy-4-methoxyphenyl)-3-phthallmido-propanoylamino) pyridine-3- 
carboxylate was prepared analogously to Example 1 from 3-(3.ethoxy-4- 
'"?*^?^heny!)-3-phthalimldo-W-hydroxyprppfonanilde (768 mg, 2.0 mmol). Methyl 
amine (0.7 mL, 5.0 mmol) and nicotinoyi chloride hydrochloride (391 mg, 2.2 mmol) 
In anhydrous acetonltrile (30 mL). The product was Isolated as a white solid (250 
mg. 26% yield): mp, 156.0-158.0 "C; ^H NMR (DMSO-ds) 5 1.32 (t. J = 6.9 Hz. 3H. 
CH3), 3.28-3.45 (m. 2H. CH2). 3.73 (s. 3H. CH3). 4.00 (q. J = 6.9 Hz. 2H, CH2). 5.71 
(t, J = 7.5 Hz, 1H. NCH), 6.92-6.93 (m, 2H, Ar). 7.05 (br s. 1H, Ar), 7.59 (dd, J = 4.8, 
7.9 Hz, 1H. Ar). 7.82-7.90 (m. 4H. Ar). 8.28-8.32 (m. 1H, Ar). 8.86-8.88 (m, 1H, Ar), 
9.06-9.07 (m. 1H. Ar), 12.32 (br s. 1H, NH); '^C NMR (DMSO-de) 5 14.66. 33.87. 
49.77. 55.45. 63.74. 111.83. 112.24. 119.45, 122.96. 123.17. 124.16. 130.97. 
131.22. 134.60, 137.17. 147.75. 148.63. 149.97. 154.56. 162.92. 167.04. 167.64; 
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Anal Calcd for C28H23N3O7 + 0.17 H2O: C. 63.40; H. 4.78; N. 8.53; H20, 0.62. Found: 
C. 63.05; H. 4.64; N, 8.20; H20. 0.62. 

Example 16 

5 (3-[4-(Acetylamlno)-1 ,3-dloxolsoindoMn-2-yl]-3.(3-cycIopentyIoxy-4- 

mathoxyphenyl)propanoy)amino} acetate 
(3-[4-(Acetylammo)-1,3-dioxoisolndolin-2-yl]-3-(3-cyclopentyloxy-4- 
methoxyphenyl)propanoylamlno) acetate was prepared by the procedure of Example 
1 from N-[2-[2-(N-hydroxycarbamoyl)-1.(3-cyclopentyloxy-4-methoxyphenyI)ethyl]- 
10 1,3-dioxoisoindolrn-4-yl]acetamide (1.3 g. 2.7 mmol). acetic anhydride (0.51 mL, 5.4 
mmol) in acetonltrile (45 mL). The product was obtained as a yellow solid (95 mg, 
7% yield): mp. 97.0-99.5 *C; NMR (DMSO-d$) 5 1.55-1.85 (m. 8H. CgWs). 2.07 (s. 
3H. CH3), 2.19 (s, 3H. CH3). 3.18-3.37 (m. 2H. CH2). 4.74 (m. 1H. OCH). 5.64 (t. J = 
7.7 Hz, 1H. NCH), 6.91 (br s. 2H. Ar), 7.00 (s. 1H, Ar). 7.56 (d. J = 7.2 Hz. IN, Ar), 
15 7.77 (t. J= 8.0 Hz, 1H, Ar). 8.40-8.47 (m, 1H. Ar). 9.71 (br s. 1H. NH, Ar). 11.86 (brs. 
1H. NH); "C NMR (DMSO-de) 5 17.9. 23.5, 24.2, 32.1, 33.8. 49.7, 55.5. 79.6, 112.1, 

114.0. 116.2. 117.9, 119.4, 125.8. 130.8. 131.4, 135.8, 136.1. 146.7, 149.2,166.5. 

167.1. 168.1, 169.2; Anal Calcd for C27H29N3O8: C. 61.94; H, 5.58; N, 8.03. Found: 
C. 61.59; H, 5.48; N, 7.88. 

20 Example 17 

(N-Acetyl-3-I4-(acetyIamlhd)-1,3-dlbxolsolndoljn-2-yl]-3-(3-cyclopentyloxy-4- 
methoxyphenyl)propanoylamino) acetate 
(N-Acetyl-3-[4-(acetylamlno)-1.3-dloxoteolndolln-2-yl]-3-(3-cyclopentyloxy-4- 
methoxyphenyOpropanoylamino) acetate was prepared by the procedure of Example 
25 1 from N-[2-[2-(N-hydroxycarbamoyl)-1-(3-cyclopentyloxy-4-methoxyphenyl)ethyl]- 
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10 



1.3-dioxoIsolndolin-4-yl]acetamlde (1.3 g. 27 mmol), acetic anhydride (0.51 mL. 5.4 
mmol) in acetonltrile (45 mL). The product was obtained as a yellow solid (240 mg, 
33% yield): mp. 93.0-96.0 •C; NMR (DMSO-de) 6 1.55-1.85 (m, 8H. CsWe). 2.19 
(s. 3H. CHa). 2.28 (s. 3H. CH3). 2.30 (s. 3H. CW3). 3.55^.25 (m. 2H. CH2). 4.74 (m. 
1H. OCH), 5.68 (dd, J 2.8. 7.7 Hz. 1H, NCW). 6.91 (br s. 2H. Ar). 7.00 (s, 1H. Ar), 
7.54-7.57 (m. 1H. Ar). 7.78 (t. J = 7.6 Hz, 1H. Ar). 8.42-8.47 (m. 1H. Ar). 9.71 (br s. 
2H. NH. Ar): NMR (DI\/IS0^6) 5 17.8. 23.6. 24.4, 32.0. 32.1. 49.0. 55.6. 79.6. 
112.1. 114.2. 116.5. 117.6. 118.1. 126.0. 130.8. 131.3. 135.8. 136.3. 146.8. 149.2. 
167.1. 167.6. 168.1. 168.5. 169.1. 169.2; Anal Calcd for C^HMO,: C. 61.59; H. 
5.52; N, 7.43. Found: C. 61.59; H, 5.46; N, 7.46, 



Example 18 

(3-(3-Ethoxy-4-methoxyphenyI)^.(lK>xolsolndoIln-2.yl)propanoyIamlno) 

acetate 

15 (3-(3-Ethoxy-4-methoxyphenyl>-3-(1-oxoisoindolin-2-yl)propanoyiamlno) acetate 

was prepared by the procedure of Example 1 fix)m 3-(3-ethoxy-4.methoxyphenyl).3- 
(1-oxoisoindolin-2-yl)propanehydroxamic add (500 mg. 1.35 mmol) and acetic 
anhydride (0.26 mL, 1.8 mmol) In anhydrous acetonltrile (20 mL). The product was 
obtained as a white solid (480 mg. 86%): mp. 131.5-134.0 °C; NMR (DMSO-ds): 5 

20 1.29 (t. J=: 6.9 Hz. 3H. CH3), 2.09 (s. 3H. CH3). 3.04 (d. J= 7.8 Hz. 2H, CH2), 3.73 (s, 
3H. CH3). 3.97-4.04 (m. 2H, CH2). 4.14 (d. J = 17.5 Hz. 1H. NCHH). 4.58 (d. J « 17.5 
Hz. 1H. NCHW). 5.73 (t. J = 7,8 Hz. 1H. NCH). 6.85-6.95 (m. 3H, Ar). 7.44-7.70 (m. 
4H. Ar). 11.85 (s. IN. NH); '^C NMR (DMSOdg) 5 14.64, 17.89. 34.62, 46.37. 51 .02, 
55.43. 63.73. 111.86. 112.13. 119.14. 122.79. 123.36. 127.79. 131.29. 131.59. 
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132.17, 141 JO. 147.88, 148.46, 166.58, 166.89, 168.30; Anal Calcd for C22H24N2O6: 
C. 64.07; H, 5.87; N. 6,79, Found: C. 63.98; H, 5.87; N, 6.58. 

Example 19 

5 Tablets, each containing 50 mg of (3-(1,3-<iioxoisoindoiin«2-yl)-3-(3-6thoxy-4- 
methoxyphenyl)propanoy!amino) propanoate are prepared in the following manner: 

Constituents (for 1000 tablets) 

(3-(1 ,3-dloxolsoindolin-2-yl)- 
3-(3-ethoxy-4-methoxyphenyl) 



1 0 propanoylamino) propanoate 50.0 g 

lactose 50.7 g 

wheat starch 7.5 g 

polyethylene glycol 6000 5.0 g 

talc 5.0 g 

15 magnesium stearate 1.8 g 

demineralized water q.s. 



The solid ingredients are first forced through a sieve of 0.6 mm mesh width. The 
active ingredient, lactose, talc, magnesium stearate and half of the starch then are 
mixed. The other half of the starch is suspended in 40 mL of water and this sus* 
20 pension is added to a boiiing solution of the polyethylene glycol in 100 mL of water. 
The resulting paste is added to the pulverulent substances and the mixture is 
granulated, if necessary with the addition of water. The granulate is dried overnight 
at 35'C, forced through a sieve of 1.2 mm mesh width and compressed to form 
tablets of approximately 6 mm diameter which are concave on both sidesi 
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Example 20 

Tablets, each containing 100 mg of (3-(1,3-dioxoisoindolin«2-yl)'3-(3-ettioxy-4- 
methoxyphenyl)propanoylamino) propanoate can be prepared in the following 
manner 

5 Constituents (for 1 000 tablets) 

(3-(1 ,3-dioxoisoindolln-2-yl)- 

3-<3-ethoxy-4-methoxyphenyl) 

propanoylamino) propanoate 100.0 g 

lactose 100.0 g 

1 0 wheat starch 47.0 g 

magnesium stearate 3.0 g 

All the solid ingredients are first forced through a sieve of 0.6 mm mesh width. The 
active ingredient, lactose, magnesium stearate and half of the starch then are mixed. 
The other half of the starch is suspended in 40 mL of water and this suspension is 
15 added to 100 mL of boiling water. The resulting paste Is added to the pulverulent 
substances and the mixture is granulated, if necessary with the addition of water. 
The granulate is dried overnight at 35''C, forced througitT~a sieve of 1.2 mm mesh 
width and compressed to form tablets of approximately 6 mm diameter which are 
concave on both sides. 

20 

Example 21 

Tablets for chewing, each containing 75 mg of (3-(1,3-dioxolsoindolin-2-yl)-3-(3- 
ethoxy-4-methoxyphenyl)propanoyIamino) propanoate can be prepared in the 
following manner: 
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Composition {for 1000 tablets) 



(3-(1 ,3-clioxoisoindolin-2-yl)- 
3-(3-ethoxy-4-methoxyphenyl) 
propanoylamino) propanoate . 



. 75.0 g 
230,0 g 
150.0 g 



mannitol 



lactose 



talc. 



21.0 g 



glycine 



12.5 g 



stearic acid 



10.0 g 
.1-5 g 



10 



saccharin 



5% gelatin solution 



q,s. 



All the solid ingredients are first forced through a sieve of 0.25 mm mesh width. The 
mannitol and the lactose are mixed, granulated with the addition of gelatin solution, 
forced through a sieve of 2 mm mesh width, dried at 50"C and again forced through a 

15 sieve of 1.7 mm mesh width. (3-(1,3-dioxoisoindoIin-2-yl)-3-(3-ethoxy-4- 
methoxyphenyl) propanoylamino) propanoate. the glycine and the saccharin are 
carefully mixed, the mannitol, the lactose granulate, the stearic acid and the talc are 
added and the whole is mixed thoroughly and compressed to form tablets of approxi- 
rhately 10 mm diameter which are concave on both sides and have a breaking 

20 groove on the upper side. 



Example 22 

Tablets, each containing 10 mg (3-(1,3'dioxoisoindolin-2-yl)-3-(3-ethoxy-4- 
methoxyphenyl)propanoylamino) propanoate can be prepared in the following 
25 manner 
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ComoosiHon (for 1000 tablets) 



(3-{1 .3-dioxoisoincloiin-2-yl)- 
3-{3-ethoxy-4-methoxyphenyl) 
propanoylamino) propanoate . 



. 10.0 g 
328.5 g 
. 17.5 g 
.. 5.0 g 
. 2S.0g 



lactose 



corn starch 



polyethylene glycol 6000 



taic. 



magnesium stearate 



4.0 g 



demlneralized water 



The solid ingredients are first forced through a sieve of 0.6 mm mesh width. Then 
the active imide Ingredient, lactose, talc, magnesium stearate and half of the starch 
are intimately mixed. The other half of the starch is suspended in 65 mL of water and 
this suspension is added to a boiling solution of the polyethylene glycol in 260 mL of 
water. The resulting paste is added to the pulverulent substances, and the whole is 
mixed and granulated, if necessary with the addition of water. The granulate is dried 
_ overnight at SS'C.-forced through a sieve of 1 .2 mm mesh width and compressed to 
fomi tablets of approximately 10 mm diameter which are concave on both sides and 
have a breai<ing notch on the upper side. 

Example 23 

Gelatin dry-filled capsules, each containing 100 mg of (3-(1 ,3-dioxolsoindolin-2- 
yl)-3-(3-ethoxy-4-methoxyphenyl)propanoylamino) propanoate can be prepared in the 
following manner; 
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10 



Compositiftn (for 1000 capsules) 

(3-{1 ,3-dioxoisoinclolin-2-yl)- 
3-(3-ethoxy-4-methoxyphenyl) 
propandylamino) propanoate 100.0 g 

microcrystalline cellulose 30,0 g 

sodium lauryl sulfate 2.0 g 

magnesium stearate 8.0 g 

The sodium lauryi sulfate is sieved into the (3-(1.3<lioxolsolndolln-2.yl)-3-(3-ethoxy. 
4-methoxyphenyl) propanoylamino) propanoate through a sieve of 0.2 mm mesh 
width and the two components are intimately mixed for 10 minutes. The 
microcrystalline cellulose is then added through a sieve of 0.9 mm mesh width and 
the whole is again inHmately mixed for 10 minutes. Finally, the magnesium stearate 
Is added through a sieve of 0.8 mm width and. after mixing for a further 3 minutes, 
the mixture Is introduced in portions of 140 mg each into size 0 (elongated) gelatin 
15 dry-fill capsules. 

Example 24 

^ ^ ^«^8ton solution can be prepared, for example"; in the follow- 

ing manner: 

(3-( 1 ,3-dloxoisoindoIin-2-yl)- 
20 3-{3-ethoxy-4-methoxyphenyl) 

propanoylamino) propanoate 5.0 g 

spdiunri chloride 22.5 g 

phosphate buffer pH 7.4 300.0 g 

demineralized water to 2,500.0 mL 

25 (3-(1.3.Dioxolsoindoiin.2-yl)-3-(3-ethoxy-4-methoxyphenyl)propanoylaminp) 

propanoate is dissolved in 1000 mL of water and filtered through a microfilter. The 
buffer solution is added and the whole is made up to 2500 mL with water. To 
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prepare dosage unit forms, portions of 1.0 or 2.5 mL each are introduced Into glass 
ampoules (each containing respectively 2.0 or 5.0 mg of imide). 

Example 25 

5 (3-(4-AcetyIamf no-l ,3-dloxoisolndoIln-2.yl).3^3-ethoxy^ 

methoxyphenyl)propanoylamlno)propanate 

(3-(4.Acetylamlno.1.3-dioxoIsolndolFn-2.yl>3.{3-ethoxy^-methoxyphenyI)- 
propanoylamino)propanate was prepared by the procedure used for example 1 from 

3-(4.acetylamino.1,3Klioxolsolndolln.2-ylW3.ethoxy^-metho^^^ 
10 hydroxamic add (1g. 2.26 mmol) and propionic anhydride (0.59g. 4.53 mmol) In 
anhydrous acetonitrile (30 mL). The product was obtained as a white solid (0.96g, 
87%): mp. 147-149 "C; NMR (DMSO^le) 8 1 1 .86 (s. 1 H). 9.70 (s, 1 H). 8.43 (d. J = 
8.4 Hz. 1H). 7.77 (t. J ^ 7.7 Hz. 1H). 7.55 (d. J = 7.3 Hz. 1H), 7.00-6.91 (m. 3H). 5.65 
(t. J - 7.5 Hz. 1H). 4.01 (q. J = 6.9 Hz. 2H). 3.72 (s. 3H). 3.34-3.24 (m. 2H). 2.38 (q J 
= 7.5 Hz. 2H). 2.19 (s. 3H). 1.31 (I. J = 7.0 Hz. 3H). 1 .02 (t. J =: 7.4 Hz, 3H): NMR 
(DMSO-de) 5 171.63, 169.19. 168.15. 167.09. 166.59. 148.61, 147.74. 136.40. 
138.73. 131.41. 130.80. 125.75. 119.38. 117.95. 116.62. 112.24. 111.79. 63 77* 
55.45. 49.62. 33.76. 24.25. 24:i9, 14.66.8.68; Anal. Calcd. For C^sH^rNaOa: c' 
60.36; H, 5.47; N. 8.45. Found: C. 60.26; H, 5.45; N. 8.39. 



15 



20 



25 



Example 26 

(3.(4-Acetylamlno-1,3-dloxoisolndolin-2.yl).3-(3.ethoxy-4- 
methoxyphenyl)propanoylamlno)butanoate 

(3-(4-Acetylamino-1.3-dioxoisoindolin.2.yl).3.(3-ethoxy.4-methoxyphenyl)- 
propanoylamino)butanoate was prepared by the procedure used for example 1 from 

3-(4-acetylamino.l,3-dioxolsoindolln.2-yl)-3.(3-ethoxy-4.methoxyphenyl). 
propanehydroxamic acid (1.0 g. 2.26 mmol) and butyric anhydride (0.72 g. 4.53 
mmol) in anhydrous acetonitrile (30 mL). The product was obtained as a white solid 
(0.93 g. 80%): mp. 105-107 ?C: ^H NMR (DMSO-de) 6 11.84 (s. 1H), 9.69 (s. 1H). 
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8.42 (d. J - 7.5 H2. 1H). 7.77 (t. J = 7.6 Hz. 1H). 7.55 (d. J = 7.2 Hz, 1H). 6.99^.91 
(m. 3H). 5.64 {t. J = 7.5 Hz. 1H). 4.00 (q. J = 7.0 Hz, 2H). 3.72 (s. 3H), 3.31-3.24 (m 
2H). 2.35 (t. J = 7.2 Hz, 2H). 2.18 (s. 3H). 1 .51 (q. J « 7.3 Hz. 2H). 1 .31 (t. J = 7.0 Hz.' 
3H), 0.86 (t. J = 7.4 Hz. 3H): "C NMR (DMSO-de) 5 170.95. 169.18. 168.09. 166.60.' 
5 148.60, 147.73. 136.40. 135.74, 131.42, 130.80. 125.75. 119.36. 117.96. 116.63.' 
112.22, 111.79. 63.70. 55.46. 49.61. 33.79. 32.56. 24.19. 17.80. 14.66. 13.14; Anal.' 
Calcd. For CaaHasNjOa; C. 61.05: H. 5.71: N, 8.21. Found: C. 60.95; H, 5.73; N, 7.97. 

Example 27 

(3-{4-Acetylamlno-1,3-dloxor8olndolIn-2-yl)-3-{3^thoxy-4. 
mdthoxypheny])propanoylaRiino)benzoate 

(3-(4-Acetylamino-1.3-dioxoisoindolin.2-yl)-3-{3-ethoxy.4-methoxyphenyl). 
propanoylamino)benzoate was prepared by the procedure used for example 1 from 

3-{4:acetylamino-1.3-dioxoiso«ndolln-2-yl).3-(3-ethoxy-4-methoxyphenyl).propane- 
15 hydroxamlc add (I.Og. 2.26 mmol) and benzoic anhydride (1.02g, 4.52 mmol) in 
anhydrous acetonitrile (30 mL). The product was obtained as a white solid (1.05g, 
55%): mp. 150-152 °C; ^H NIV1R (DIVlSO-de) 5 12.19 (s, 1H). 9.71 (s, 1H). 8.44 (d, J = 
8.4 Hz, 1H), 7.96-7.52 (m. 7H). 7.04-6.91 (m. 3H). 5.70 {t, J = 7.5 Hz, 1H). 4.03 (q. J 
= 6.9 HZ.-2H). 3.74 (s. 3H), 3.44-3.28 (m, 2H). 2.19 (s, 3H). 1.32 (t, J = 6.9 Hz. 3H);' 
20 "C NMR (DiVlSO-de) 8 169.20. 168.17. 167.13, 166.93, 163.87. 148.62. 147.75,' 
136.42. 135.76. 134.31, 131.44. 130.79, 129.38. 129.05. 126.60, 125.80. 119.39. 
118.00. 116.67. 112.24. 111.81. 63.77, 55.47. 49.60. 33.77, 24.20, 14.67; Anal.' 
Calcd. For C29H27N3O8: C. 63.85; H. 4.99; N. 7,70. Found: C, 63.86; H, 4.98; N. 7.45. 

Example 28 

(3-(4-Acetylamino-1,3-dloxolsolndolln-2^l)-3.(3-ethoxywj. 
methoxyphenyl)propanoylamlno)lsobutanoate 

(3-{4-Acetylamino-1.3-dioxoisoindolin-2-yl)-3-(3-ethoxy-4-methoxyphenyl)- 
0 propanoylamino)isobutanoate.was prepared by the procedure used for example 1 
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frpm 3.(4-acetylamfno.1 .3Hlioxolsoindolln-2.yl)^.(3^thoxy^methoxypheny!). 
propanehydroxamlc add (I.Og. 2.26 mtnol) and isobutyric anhydride (0.72g. 4.52 
mmol) in anhydrous acetonitriie (30 mL). The product was obtained as a white solid 
(1.02g. 87%): mp. 104-106 "C; *H NMR (DMSO-de) 6 11.84 (s. 1H), 9.70 (s. 1H). 

5 8.42 (d. J « 8.4 Hz. 1H). 7.77 (t, J = 7.5 Hz, 1H). 7.56 (d. J ^ 7.2 Hz. 1H). 6.99^.91 
{m, 3H). 5.64 (t. J « 7.5 Hz. 1H). 4.00 (q. J * 7.0 Hz. 2H). 3.72 (s. 3H). 3.33-3.25 (m. 
2H). 2.68-2.62 (m. 1H). 2.19 (s. 3H). 1.31 (t J = 7.0 Hz. 3H). 115-1.04 (m. 6H); "C 
NMR (DMSO-de) 6 174.10, 169.18. 168.11. 167.06. 166.66. 148.60, 147.72. 136.40. 
135.73, 131.40. 130.80. 125.77, 119.36. 117.96. 116.62. 112.24. 111.79. 63.75.' 

0 55.45. 49.54. 33.78. 31.20, 24.17. 18.58, 14.54; Anal. Calcd. For CaeHaNaOa: C. 
61.05; H. 5.71; N, 8.21. Found: C. 60.97; H. 5.83; N. 7.96. 
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We claim: 

1 1 . An acylhydroxamic add derivative selected from the group consisting of 

2 (a) compounds of the formula: 




4 wherein 

5 the cartx)n atom designated * constitutes a center of chirality, 

6 R* Is hydrogen or -(C=0)-R"; 

7 each of and R^^, independently of each other, is alkyi of 1 to 6 carbon atoms, 

8 phenyl, benzyl, pyridyl methyl, pyridyl, imidazoyi, imidazolyl methyl, or 

9 CHR*(CH2)„NR*R*' 

10 wherein R*and R*', independently of the other, are hydrogen, alkyi of 1 to 6 

11 carbon atoms, phenyl, benzyl, pyridylmethyl, pyridyl, imidazoyi or 

12 imidazolyimethlyl, and n = 0, 1, 2; 

13 R' is C«0. CH2. CH2.CO. or SO2: 

14 each of R* and R^, independently of the other, is nitro, cyano, trifluoromethyl. 

15 carbethoxy. carbomethoxy, carbopropoxy, acetyl, carbamoyl, acetoxy, 

16 carboxy, hydroxy, amino, alkyi of 1 to 6 carbon atoms, alkoxy of 1 to 6 carbon 

1 7 atoms, cycloalkoxy of 3 to 8 carbon atoms, halo, bicycloalkyi of up to 1 8 

1 8 carbon atoms, tricycloalkoxy of up to 1 8 carbon atoms, 1 •indanyloxy, 2- 

19 indanyloxy. C4-C8-cycloalkylidenemethyl, or CrCio-aikylidenemethyl; 
20 
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1 each of R^ R^°, and R^\ Independently of the others, is 

2 (0 hydrogen, nitro. cyano, trifluoromethyl, carbethoxy, carbomethoxy, 

3 carbopropoxy, acetyl, carbamoyl, acetoxy. carboxy, hydroxy, amino, 

4 alkylamino, diail<ylamIno, acylamino. alkyt of 1 to 10 carbon atoms, aIi<oxy of 1 

5 to 1 0 carbon atoms, halo, or 

6 (ii) one of R^ R^ R^^ and R^^ Is acylamino comprising a lower alkyl, and the 

7 remaining of R®, R^ R^^, and R^^ are hydrogen, or 

8 (iii) hydrogen if R* and R® taken together are benzo, quinoline, quinoxaline, 

9 benzlmidazole, benzodioxole, 2-hydroxybenzlmidazole, 

10 methylenedioxy, dialkoxy, or dialkyi, or 

1 1 (iv) hydrogen if R^° and taken together are benzo, quinoline, quinoxaline, 

12 benzimidazole, benzodioxole, 2-hydro)Qrben^mldazole. 

1 3 methylenedioxy, dialkoxy, or dialkyi, or 

14 (v) hydrogen if R* and R^^ taken together are benzo; and 

15 (b) The acid addition salts of said compounds which contain a nitrogen atom 

16 capable of being protonated, 

17 2. An acylhydroxamic acid derivative according to claim 1 wherein each of R^, R®, 

18 R^^, and R^^ Is hydrogen, halo, alkyl of 1 to 4 carbon atoms, or alkoxy of 1 to 4 

19 carbon atoms. 

20 3. An acylhydroxamic add derivative according to claim 1 wherein one of R®, R\ 

21 R^°, and R^^ is amino, alkyl amino, dialkyi amino, or acyl amino, alkyl of 1 to 10 

22 carbon atoms, alkoxy of 1 to 10 carbon atoms, or hydroxy, and the remaining of 

23 R^ R^ R^^ and R^^ are hydrogen. 

24 4. An acylhydroxamic acid derivative according to claim 1 wherein R®, R^, R^^, and 

25 R^^ are hydrogen. 
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1 5. An ac^lhydroxamic acid derivative according to claim 1 wherein said compound 

2 has the'fonnula: 



3 
4 
5 
6 

7 in which 











Rio/ 










R* 6 



8 the carbon atom designated * constitutes a center of chirallty; 

9 R" is hydrogen or -(C=0)-R^^ where 

10 each of and R^^ Independently of each other, is alley! of 1 to 6 carbon 

1 1 atoms, phenyl, benzyl, pyridyl. pyridyl methyl, imidazolyl, imidazoylmethyl, or 

12 CHR*(CH2)nNR*R° 

13 wherein R*and R°, Independently of the other, are hydrogen, alkyi of 1 

14 to 6 carbon atoms, phenyl, benzyl, pyridylmethyl. pyridyl, imidazoyi or 

15 imidazolylmethlyl. andn = 0, 1,2| 

16 R'isOOorCHa: 

1 7 each of R^ and R^, independently of the other Is alkoxy of 1 to 8 carbon atoms, 

18 cycloalkoxy of 3 to 6 carbon atoms; C4-C6-cycloalkylldenemethyl, C2-C10- 

19 alkyjidenemethyl, Cs-Cia-bicyctoalkoxy, Ce-Cis-tricycloalkoxy, 1-indanyloxy, or 

20 2-indanyloxy: and 

21 each of R*, R®. R". and R", Independently of the others, is hydrogen, nitro. 

22 cyano. trifluoromethyl, carbethoxy. carbomethoxy, carbopropoxy, acetyl, halo, 

23 carbamoyl, acetoxy, carboxy, hydroxy, amino, alkylamino, dialkylamino, 

24 acylamino, alkyI of 1 to 10 carbon atoms, and alkoxy of 1 to 10 carbon atoms 
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1 6. An acylhydroxamic acid derivative according to claim 5, wherein 

2 each of k^, R^ R^^ and independently of the others, is 

3 hydrogen, atlcyi of 1 to 4 carbon atoms, halo, or aikoxy of 1 to 4 carbon atoms. 

4 7. An acylhydroxamic acid derivative according to claim 5 wherein one of R^ R^, 

5 R^^ and R''^ Is acylamino, amino, hydroxy, allcyl of 1 to 10 carbon atoms, and 

6 the remaining of R^, R^, R^°, and R}\ are hydrogen. 

7 8. An acylhydroxamic acid derivative according to claim 5, wherein 

8 R^ R^ R^^ and R^^ are 

9 (a) at least one alkyi of 1 to 10 carbon atoms with the remainder of R®. R^, 

10 R^^ and R^^ being hydrogen, or 

1 1 (b) at least one aikoxy of 1 to 1 0 carbon atoms with the remainder 

12 of R^ R^ R^°, and R^^ being hydrogen. 

13 9. An acylhydroxamic acid derivative according to claim 5 wherein R^, R^. R^^, and 

14 R^^ are hydrogen. 

15 10. An acylhydroxamic acid derivative according to claim 5 wherein one of R^, R^, 

16 R^^ and R^^ is acylamino and the remaining of R®, R^ R''^, and R^^ are 

17 hydrogen. 

18 11. An acylhydroxamic acid derivative according to claim 5 wherein two of R^, R^, 

19 R^°. and R^^ are hydrogen and the remaining of R^ R^ R^°. and R^\ 

20 independent of each other, are aikyi of 1 to 10 carbon atoms, aikoxy of 1 to 1 0 

21 carbon atoms, amino, or acylamino. 

22 12. An acylhydroxamic acid derivative according to claim 5 wherein R"^ is hydrogen. 

23 13. An acylhydroxamic acid derivative according to claim 5 wherein R^ is 

24 -(c=0)-R^^, and where R^^ is a lower alkyI of 1 to 6 carbon atoms. 
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1 14. An acylhydroxamic add derivative according to daim 5, wherein 

2 is hydrogen; 

3 R'isCsO: 

4 R' is hydrogen; and 

5 one of R^and R^^ is hydrogen and the other of and R", taken together with 

6 R^^.isbenzo. 

7 1 5. An acylhydroxamic acid derivative according to claim 5, wherein 

8 R* Is hydrogen; 

9 r5 is C=0; 

10 R** and R' are hydrogen; and 

1 1 R^" and R" , tak&n together, are methyienedioxo or diail<oxyi. 

12 16. An acylhydroxamic acid derivative according to claim 5, wherein 

13 R^ Is methoxy: and 

14 R* is ethoxy, cydopento]^. or isopropoxy. 

15 17. An acylhydroxamic acid derivative according to claim 5 wherein R® and R' are 

1 6 independently of each other, alkoxy or 1 to 10 carbon atoms, cydoalltoxy, or 

17 bicycloalkoxy. 

18 18. An acylhydroxamic acid derivative according to claim 1, which is a substantially 

19 chirally pure {R)-isomer, a substantially chirally pure (S)-isomer, or a mixture 

20 thereof. 

21 19, A phamnaceutical composition comprising a quantity of an acylhydroxamic acid 

22 derivative according to claim 1 , which derivative is a substantially chirally pure 

23 (R) -isomer, a substantially chirally pure (SHsomer, or a mixture thereof, 



53 



wo 01/45702 PCTAJSOQ/34455 

1 sufficient upon administration in a single or multiple dose regimen to reduce or 

2 inhibit levels of TNFa or in a mammal in combination with a carrier. 

3 20. A phamiaceutlcal composition comprising a quantity of an acyltiydroxamic add 

4 derivative according to claim 1 , whicli derivative is a substantially chirally pure 

5 (R)Hsomer, a substantially chirally pure (S)-isomer. or a mixture thereof, suffident 

6 upon administration in a single or multiple dose regimen to Inhibit undesirable 

7 levels of at least one of matrix metalloproteinases and PDE 4 in a mammal in 

8 combination with a carrier. 

9 21 .A method of inhibiting undesirable levels of TNFa in a mammal which comprises 

1 0 administering thereto an effective amount of an acylhydroxamic acid derivative 

1 1 according to daim 1 , which derivative Is a substantially chirally pure (R)-isomer, a 

12 substantially chirally pure {S)-isomer, or a mixture thereof. 

13 22. A method of inhibiting undesirable levels of matrix metalloproteinases in a 

14 mammal which comprises administering thereto an effective amount of an 

15 acylhydroxamic acid derivative according to claim 1 , which derivative is a 

16 substantiaHy chirally pure (R)-isomer, a substantially chirally pure (S)-isomer, or a 

17 mixture thereof. 

18 23. A method of treating In a mammal a disease selected from the group consisting of 

1 9 inflammatory disease and autoimmune disease, which comprises administering 

20 thereto an effective amount of a compound according to daim 1 , which compound 

21 is a substantially chirally pure (RHsomer, a substantially chirally pure {S)-lsomer, 

22 or a mixture thereof. 

23 24. A method according to claim 23 wherein Hie disease is at least one member 

24 selected from the group of arthritis, rheumatoid arthritis, inflammatory bowel 
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1 
2 



4 



17 
18 
19 
20 
21 
22 
23 
24 



disease. Crohn's disease, aphthous ulcers, cachexia, graft versus host disease, 
asthma, COPD, psoriasis, atopic dermatitis, Lupus, adult respiratory distress 



3 syndrome, and acquired immune deficiency syndrome. 



25. A method of treating cancer in a mammal which comprises administering thereto 

5 an effective amount of a compound according to claim 1 , which compound is a 

6 substantially chirally pure (R)-isomer, a substanHally chirally pure (S)-isomer. or a 

7 mixture thereof. 

8 26. A method of treating undesirable angiogenesis in a mammal which comprises 

9 administering thereto an effective amount of a compound according to claim 1 . 

10 which compound is a substantially chirally pure (RHsomer, a substantially chirally 

1 1 pure (SHsomer, or a mixture thereof. 

12 27. A method of inhibiting phosphodiesterases type IV or PDE 4 In a mammal which 

1 3 comprises administering thereto an effective amount of an acylhydroxamic add 

14 derivative accorting to claim 1, which derivative is a substantially chirally pure 

15 (RHsomer, a substantially chirally pure (SHsomer. or a mixture thereof. 

16 28. An acylhydroxamic acid derivative according to claim 1. wherein the compound is 
selected from the group consisting of a substantially chirally pure (RHsomer. a 
substantially chirally pure (SHsomer. or a mixture thereof, where the Isomer is (3- 
(1.3-dioxoisoindolin-2-yl)-3-(3-ethoxy-4-methoxyphenyl)propanoylamino) 
propanoate;(3-(1,3-dioxoisoindolin.2-yl)-3-(3-ethoxy-4-rnethbxyphenyl) 
propanoylamino) acetate; (3-(1 ,3-dioxolsoindolin-2-yl)-3-(3-ethoxy-4-methoxy 
phenyl)prDpanoylamino) pentanoate; (3-(1 ,3-dioxoisoindolin-2-yl^3-(3-ethoxy-4- 
methoxyphenyl)propanoylamino) benzoate: (3-(3-cyclopentyloxy-4-methoxy 
phenyl)-3-(1-oxoisoindolin.2-yl)propanoylamino) acetate: (3-[4-(acetylamino)-1 ,3- 
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dioxoisoindolin-2-yl].3-(3-ethoxy^methoxyphenyl) propanoylamino) acetate; (3- 
(3.ethoxJ^methoxyphenyl)^(4-rnethy|.1>dloxolsoindolin-2-yl)propano 
amino) acetate; (3-(3-ethoxy^methoxyphenyl^3-{6-methy|.1.3<lloxoisofndolrh-2. 
yl)propanoylamfno) acetate; {3-(3K:yclopentyloxy-4-methoxyphenyl)-3-(4-methyl- 
1 .3-<lioxoisoindolin-2-yl)propanoylamino) acetate; (3-(3-cyclopentyloxy-4- 
methoxyphenyl)-3.(5.methyI.1.3-dloxoisoindolin-2.yl)propanoylamIro^ 
acetyl-3-(3-ethoxy-4-rnethoxyphenyl)-3-(5-methyl-1,3-dioxoisoindolln-2. 
yf)propanoyIamlno) acetate; N-acetyl-3-(3-cyclopentyloxy.4-methoxyphenyl).3-(4- 
methyI-1 .3-dioxoisoindolin-2-yl)propanoylamlno) acetate; (3-[5-(acetylamlno)-1 .3- 

dioxoisoindolin-2.ylJ.3-(3-ethoxy^.methoxyphenyl)propanoylamM acetate; (3- 
(1.3-dioxobenzo[eI »soindolln.2-yl)-3-(3-ethoxy^^thoxyphenyl) propanoyf- 
amino) acetate; (3-(3-ethoxy-4-methoxyphenyl)-3-phthalimldo-propanoyfamino) 
pyridJne.3.carboxylate;(3-I4-(acetylamjno)-1,3-dtoxolsojndolin-2-yl]-3-(3- 
cyclopentyloxy-4-methoxyphenyl)propanoylamino) acetate; (N-acetyl-3-[4. 

(acetylamino^1.3-dtoxoisoi^dolin-2-yO-3-(3.cyclopentyloxy^methoxyphenyl) 
propanoylamino) acetate; or (3-(3:ethoxy-4-methoxyphenyf)-3-(1^)xoisoindolin-2- 

17 yl)propanoylamlno) acetate. 

18 29. An acyfhydroxamic acid derivative according to claim 5. which is a substantially 
chlrally pure (R)-isomer. a substantially chlrally pure (SHsomer, or a mixture 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 



20 thereof. 
21 



22 
23 
24 



30. A phanmaceuticai composition comprising a quantity of an acylhydroxamic acid 
derivative according to dalm 5. which derivative is a substantially chlrally pure 
(Rj-lsomer. a substantially chlrally pure (S)-lsomer. or a mixture thereof, sufficient 
upon administration in a single or multiple dose regimen to reduce or inhibit levels 



25 of TNFa In a mammal In combination with a carrier. 
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1 31 . A pharmaceutical (imposition comprising a quantity of an acyihydroxamic add 

2 derivative according to claim 5, which derivative is a substantially chirally pure 

3 (RHsomer, a substantially chirally pure (SHsomer, or a mixture thereof, suffident 

4 upon administration In a single or multiple dose regimen to inhibit undesirable 

5 levels of matrix metalloproteinases or PDE 4 in a mammal in combination with a 

6 carrier. 

7 32.A method of redudng or Inhibiting undesirable levels of TNFa In a mammal which 

8 comprises administering thereto an effective amount of an acyihydroxamic acid 

9 derivative according to claim 5, which derivative is a substantially chirally pure 

1 0 (RHsomer, a substantially chirally pure (S)-isomer, or a mixture thereof. 

11 33. A method of inhibiting undesirable levels of matrix metalloproteinases in a 

12 mammal which comprises administering thereto an effective amount of an 

13 acyihydroxamic acid derivative according to daim 5, which derivative is a 

14 substantially chirally pure (R)-isomer, a substantially chirally pure (SHsomer. or a 

15 mixture thereof. 

16 34. A method of treating in a mammal a disease selected from the group consisting of 

17 inflammatory disease and autoimmune disease, which comprises administering 

18 thereto an effective amount of a compound according to dalm 5, which compound 

19 is a substantially chirally pure (R)-lsomer, a substantially chirally pure (SHsomer, 

20 or a mixture thereof. 

21 35. A method according to dalm 34, wherein the disease is at least one member 

22 selected from the group consisting of arthritis, rheumatoid arthritis. Inflammatory 

23 bowel disease, Crohn's disease, aphthous ulcers, cachexia, graft versus host 
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1 disease, asthma, COPD, psoriasis, stopic dermatitis. Lupus, adult respiratory 

2 distress syndrome, and acquired immune deficiency syndrome 

3 36. A method of treating cancer in a mammal which comprises administering thereto 

4 an effective amount of a compound according to claim 5. which compound is a 

5 substantially chlrally pure (R>lsomer. a substantially chlrally pure (SHsomer, or a 

6 mixture thereof. 

7 37.A method of treating undesirable angiogenesis In a mammal which comprises 

8 administering thereto an effective amount of a compound according to claim 5, 

9 which compound is a substantially chlrally pure (RHsomer. a substantially chirally 

1 0 pure (S)-isomer, or a mbdure thereof. 

1 1 38. A method of inhibiting undesirable levels of phosphodiesterase type IV in a 

12 mammal which comprises administering thereto an effective amount of an 

1 3 acyihydroxamic add derivative according to claim 5, which derivative is a 
substantially chirally pure (RHsomer. a substantially chlrally pure (SHsomer, or a 



14 

15 mixture thereof. 



16 39. A method of treating dermal diseases in a mammal which comprises 

17 administering thereto an effective amount of an acyihydroxamic add derivative 

18 according to daim 5, which derivative Is a substantially chlrally pure (RHsomer. a 

19 substantially chirally pure (SHsomer. or a mixture thereof. 

20 40.An acyihydroxamic acid derivative according to daim 10 wherein acyl contains a 
carbonyl group and all<yl of 1 to 6 cartaon atoms, phenyl, benzyl, pyridylmethyl, 
pyridyl. Imidazoyl, imidazolylmethlyl, or CHR*(CH2)nNR*R0. wherein R*and r", 
independently of the other, are hydrogen, alkyi of 1 to 8 cartjon atoms, phenyl. 



21 
22 
23 
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1 benzyl, pyridylmethyl, pyridyl, ImidazoyI or imldazolylmethlyl, 

2 andns0r1,2. 
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